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Predgovor 

Putovanje ka novim saznanjima se nastavlja. Posle 
objavljivanja prve sveske Beogradske skole meteorologije, 

istrazivanja u oblasti heliocentricne elektromagnetne meteorologije 
donela su dovoljno materijala za objavljivanje druge sveske. 

Polazno stanoviste za istrazivanja procesa it atmosferi Zemlje 
predstavlja uzrocno-posledicna veza Sunceve aktivnosti i vremena i 
klime na Zemlji. Sunceva aktivnost, pod kojom se podrazumeva 
promenljivost brojnih procesa dejinisanih parametrima kao stu su 
magnetno polje, zracenje, pege, koronarne rupe, ekspolozije, a zatim i 
Suncev vetar, odreden naelektrisanim cesticama, njihovom 

temperaturom, gustinom i brzinom, i interplanetarno magnetno polje, 
imaju direktnu posledicu u atmosferi Zemlje u vidu pokretanaja 
cestica vazduha i stvaranja osnovnih tipova cirkulacije vazduha u 
stratosferi i troposferi, oblacnosti, padavina i drugih meteoroloskih 
fenomena. 

Istrazivanja se baziraju na osnovnim teorijskim postavkama 
koje je Milan Stevancevic izlozio u knjizi „ Teorijske osnove 
heliocentricne elektromagnetne meteorologije’’ i na saznanjima do 
kojih su dosli istrazivaci u svetu koji su shvatili znacaj Sunceve 
varijabilnosti za razumevanje procesa u atmosferi Zemlje. Teorijska 
osnova istrazivanja podudarna je sa opsteprihvacenim naucnim 
shvatanjima da su u makrosvetu elektromagnetna i gravitaciona 
osnovne pokretacke site, a da su ostale posledicne. Ubrzano kretanje 
nekog referentnog sistema dovodi do toga da se tela krecu kao da na 
njih deluje neka tajanstvena sila. Ovak\>e prividne site, koje je fizicar 
Leonard Mlodinov u svojoj knjizi „Euklidov prozor” nazvao 
izmisljene site jer ne poticu iz fizickih izvora, kao sto je na primer 
naelektrisanje, mogu da se odstrane ako se citava postavka sagleda iz 
drugog referentnog sistema koji bi bio u ravnomernom kretanju 
(takozvani inercioni sistem). Posmatrano sa stanovista heliocentricne 
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elektromagnetne meteorologije, jedna od tih izmisljenih sila je, na 
primer, gradijentna sila pritiska, koja dakle nije izvorna sila. 

Do danas predstavljene ideje i hipoteze, kao i one date u ovoj 
svesci, predstavaljaju znacajno drugacije videnje nekih osnovnih 
postavki it meteorologiji, a neke menja iz korena, i daju doprinos 
boljem razumevanju i objasnjenju procesa u atmosferi. Ovaj doprinos 
razumevanju procesa na Zemlji skromni je prilog razjasnjenju velike 
nepoznanice: kakva to sila nagoni kosmos da se sve u njemu pokorava 
istim pravilima. 

U ovoj svesci, struktura sadrzaja slicna je onoj u prvoj; 
uglavnom su to radovi i clanci u kojima se predstavlja i prosiruje 
problematika na teorijskim osnovama, iznose nove hipoteze i sugerisu 
zakljucci, a zatim nekoliko clanaka koji su na naki nacin vec 
predstavljeni strucnoj javnosti na konferencijama i u casopisima. 
Osnovna zamisao je da se na osnovu svega objavljenog u buducnosti 
nastave istrazivanja, a iznete hipoteze potvrde Hi odbace. 

U okviru teorijskih postavki iznosi se nekoliko novih hipoteza. 
Hipotezom o stvaranju oblacnih i kisnih kapi daje se iz korena novo 
videnje. Oblacna kap nastaje hemijskom reakcijom (atomski proces) 
sjedinjavanja kiseonika i vodonika koji se nalaze u sastavu Suncevog 
vetra. U sledecem koraku, kisna kap nastaje dejstvom 
elektromagnetne sile u procesu elektronske valencije izmedu 
jonizovanih atoma raznih hemijskih elemenata u sasatavu Suncevog 
vetra elektricnih opterecenja i polarizovanih molekula u sastavu 
mikroskopskih oblacnih kapi prethodno nastalih sjedinjavanjem 
vodonika i kiseonika iz Suncevog vetra i polarizovanih molekula 
vodene pare nastale isparavenjem oblacnih kapi, a uvecava se 
gravitacionom elektronskom koagulacijom. 

Bliska prethodnoj je i hipoteza o hemijskom sastavu kise. Kisa 
nije voda, vec hemijski rastvor sa odredenom PH vrednoscu. Dejstvom 
snaznih magnetnih polja na Suncu stvaraju se ekstremno visoka 
temperatura i pritisak (nova hipoteza, princip indukcione peci) koji 
omogucavaju da se fuzijom atoma vodonika stvaraju svi ostali 
hemijski elementi. Posle magnetne erupcije u interplanetarnom 
prostoru dolazi do pojave udarnog talasa cestica raznih 
elektropolarizovanih hemijskih elemenata. Prodorom a atmosferu 
Zemlje odvijaju se hemijske reakcije i procesi izneti u prethodnoj 
hipotezi o stvaranju oblacnih i kisnih kapi. 
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Hemijski sastavi pojedinih kisa se razlikuju, a istovremeno 
povecanje koncentracije svih teskih metala u njenom sastavu jedan je 
od kljucnih dokaza da oni nisu zemaljskog porekla. U zavosnosti od 
kolicne jonizovanih cestica Suncevog vetra u kisi, odnosno od PH 
vrednosti kise, zavisi plodnost zemljista. 

Objasnjenje dnevnog hoda temperature i pritiska vazduha daje 
se hipotezom o dejstvu elektrona relativistickih brzina. Dnevni hod 
temperature odreden je nematerijalnim prenosom energije putem 
elektricnog polja Sunca (insolacija), konvektivnim prenosom toplote 
(radijacija tla) i materijalnim zracenjem Sunca u vidu elektrona, 
protona, jona i dugih cestica. Dnevni hod atmosferskom pritiska, pri 
stabiinoj atmosferi, direktno je proporcionalan koncentraciji 
relativistickih elektrona. 

Zatim, iznose se rezultati istrazivanja raspodele polja niskog i 
visokog atmosferskog pritiska u korelaciji sa elektromagnetnom 
raspodelom protona i elektrona i funkcionisanja magnetnih vrata i 
njihove uloge u elektromagnetnom povezivanju Sunca i Zemlje, 
koplemetarnost polja atmosferskog pritiska. 

Takode, analiziraju se zahladenja u Beogradu i njihova 
ponovljivost na osnovu tromesecnog ciklusa regionalnih magnetnih 
polja na Suncu, kao i pojava sneznih zima u zavisnosti od interakcije 
izmedu interplanetarnog i magnetnog polja Zemlje i Suncevog 11- 
godisnjeg ciklusa. 

U clanku o sumskim pozarima dat je obiman prikaz znacaja 
Suncevog vetra na njihovu pojavu. Deo ove problematike objavljen je 
prosle godine u prestiznom naucnom casopisu. Ovim istrazivanjima 
prikljucili su se novi istrazivaci iz Srbije i inostranstva. 

Publikovanje radova i clanaka namenjeno je pre svega 
strucnoj javnosti sa zeljom da izlozena problematika zainteresuje sve 
one koji pronadu dovoljno argumenata za dalji razvoj heliocentricnog 
elektromagnetnog pristupa u meteorologiji. 


maj 2009. 


Autori 
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Poziv istrazivacima 


Beogradska skola meteorologije poziva sve istrazivace Sunca, 
interplanetarnog prostora i prirodnih pojava da zajednickim snagama 
gradimo nov pogled na svet. 

Multidisciplinarni radovi mogu bid zasnovani na istrazivanju 
zemljotresa, vulkana, poplava, velikih sumskih pozara, hemijskog 
sastava Suncevog vetra, hemije i elektromagnetike atmosfere, 
prirodnih katastrofa, uticaju zracenja na sva ziva bica kao i 
astronomska istrazivanja Sunca i kosmickih energija i njihov uticaj na 
desavanja na Zemlji. 
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PREFACE 


The trip to new notions is being continued. After publishing the first 
volume of Belgrade school of meteorology, the researches of the 
heliocentric electromagnetic meteorology brought enough material 
for publishing the second one. 

The causative-effective links of the solar activity and weather and 
climate on Earth represent the starting viewpoint for the researches of 
the processes in the Earth ’s atmosphere. The Solar activity, under 
which it is meant on the variability of many processes defined by the 
parameters such as magnetic field, radiation, spots, coronary holes, 
explosions, the Solar Wind which is determined by charged particles, 
their temperature, density and speed, as well as the interplanetary 
magnetic field have direct consequence in the Earth ’s atmosphere in 
the form of launching the air particles and producing the basic types 
of air circulation in the stratosphere and troposphere, cloudiness, 
precipitations and other meteorological phenomena. 

The researches are based on the fundamen tal theoretical assumptions 
which Milan Stevancevic presented in his book Theoretical Elements 
of Heliocentric Electromagnetic Meteorology and also on the notions 
of many scien tists of the world who understood the significance of the 
solar variability for the processes in the Earth ’s atmosphere. 

The theoretical basis of the researches is coincidental with generally 
accepted scientific ideas that the electromagnetic and gravitational 
forces are the basic ones, while others are the resultant ones in the 
macro-world. The rapid motion of a referent system causes that bodies 
move as if they are affected by some mysterious force. 
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Such illusory forces, which a physicist Leonard Mlodinov called in his 
book “ Euclid’s window” thought up forces because they do not 
originate from physical sources, electric arc charge for example, may 
be excluded if the whole assumption is perceived from other referent 
system that would be in the uniform motion (the so-called inertial 
system). 

Observed from the aspect of the heliocentric electromagnetic 
meteorology, one of those thought up forces is, for example, the 
gradient compressive force, which, therefore, is not the source force. 
The ideas and hypotheses which have been presented until the present 
day, as well as those given in this volume, represent significantly 
different view of some basic assumptions in meteorology, while some 
of them are changed radically, contributing to better understanding 
and explanation of the processes in the atmosphere. 

This contribution in understanding the processes on Earth is a modest 
step towards the explanation of what has been unknown: what force is 
it which makes the cosmos that all is conformed to the same rules in it. 

The contents of this volume is similar to the previous one: these are 
mainly the papers and articles in which the problem on the theoretical 
bases has been presented and broadened, new hypotheses have been 
stated and conclusions suggested, and there are also several articles 
which have already been presented to the expert public at conferences 
and in journals. The main idea is to continue with the researches on 
the basis of all published and to confirm or reject the presented 
hypotheses in the future. 

Within the theoretical assumptions, there are several new hypotheses 
that have been stated. The new view has been thoroughly given by the 
hypothesis on the cloud and rain drops. The cloud drop originates 
from the chemical reaction (atomic process) by the union of oxygen 
and hydrogen which are in the structure of the Solar Wind. 
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In addition, the rain drop originates from the action of 
electromagnetic force in the process of electron valence between 
ionized atoms of different chemical elements in the structure of the 
Solar Wind of electric load and polarized molecules in the structure of 
microscopic cloud drops previously originated by the union of 
hydrogen and oxygen from the Solar Wind and polarized molecules of 
water steam originated by the evaporation of cloud drops, while it is 
enlarged by the gravitational electron coagulation. 

The hypothesis on the chemical structure of rain is also similar to the 
previous one. Rain is not water, but the chemical solution with certain 
PH value. By the action of strong magnetic fields, an extremely high 
temperature and pressure are formed on the Sun (new hypothesis, 
principle of inductive oven) which enable that all other chemical 
elements are created by the fusion of the hydrogen atom. 

After the magnetic eruption in the interplanetary space, it comes to the 
phenomenon of the striking wave of particles with different electro- 
polarized chemical elements. By the penetration in the Earth ’s 
atmosphere, the chemical reactions and processes are occurring 
which have been mentioned in the previous hypothesis on the origin of 
cloud and rain drops. 

The chemical structures of some rains differ, while simultaneously, the 
increase of the concentration of all heavy metals in the structure is 
one of the key proofs that they are not of the earthen origin. The 
fertility of soil depends on the quantity of ionized particles of the Solar 
Wind in rain, i.e. on the PH value of rain. 

The explanation of the daily regime of temperature and air pressure is 
given by the hypothesis on the action of electrons with relativistic 
speeds. The daily regime of temperature is defined by immaterial 
transmission of energy by electric field of the Sun (insolation), 
convective transmission of heat (radiation of ground) and material 
radiation of the Sun in the form of electrons, protons, ions and other 
particles. The daily regime of the atmospheric pressure, under the 
stable atmosphere, is directly proportional to the concentration of the 
relativistic electrons. 
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In addition, the results of the researches in the distribution of the field 
of low and high atmospheric pressure are presented in the correlation 
with the electromagnetic distribution of protons and electrons and the 
functions of the magnetic doors and their role in the electromagnetic 
Sun and Earth connection, the complement of the atmospheric fields ’ 
pressure. 

Also, the cold spells and their frequency in Belgrade have been 
analyzed on the basis of the quarterly cycle of the regional magnetic 
fields on the Sun, as well as the phenomenon of snowy winters in 
dependence on the interaction between the interplanetary and 
magnetic field of Earth and the Solar eleven-years long cycle. 

The paper on the forest fires gives a detailed review on the influence 
of the Solar wind onjhat phenomenon. Last year a part of this 
problem was published in one prestigious scientific journal. Many 
scientists from Serbia and abroad have joined these researches. 

The publication is first of all intended for the expert public with an 
aim that the presented problem interests all those who find enough 
arguments for the further development of the heliocentric 
electromagnetic approach in meteorology. 


May 2009. 


Authors 
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Doc. 1 

23.jula 2008. godine 
U Beogradu, 


Prostorna raspodela polja niskog i visokog 
atmosferskog pritiska kao put za 
istrazivanje magnetnih vrata Zemlje 

Spatial Distribution of the Fields with Low 
and High Atmospheric Pressure as the Way 
to the Research of the Geomagnetic Portals 

Milan T. Stevancevic 


Abstract 

Prostoma raspodela polja niskog i visokog atmosferskog 
pritiska predstavlja deo multidisciplinamog istrazivanja magnetnih 
vrata u polamim oblastima. Uporedenjem prostome raspodele 
atmosferskog pritiska i elektromagnetne raspodele protona i elektrona 
u polarnim oblastima, doslo se do saznanja o nacinu funkcionisanja 
magnetnih vrata i njihovoj ulozi u elektromagnetnom povezivanju 
Sunca i Zemlje. Funkcionisanje magnetnih vrata Zemlje predstavlja 
jedan od osnovnih meteoroloskih parametara za mnoge prirodne 
pojave u atmosferi. 

Abstract 

Spatial distribution of the fields with low and high atmospheric 
pressure represents the indirect method for the planetary Geomagnetic 
Portals research. 
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Uvod 

Istrazivanja jonosfere u polarnom pojasu pokazala su da 
postoji sezonska jonosferska raspodela slojeva elektrona i protona. 
Najvece koncentracije elektrona i protona nalaze se u slojevima 
atmosfere na visinama od 55, 110 i 220 kilometara. Prostorna 
raspodela elektrona i protona nije ista u letnjem i zimskom periodu. 


Visina 

Letnji period 


Zimski period 




220 km 

Elektroni 


Elektroni 




110 km 

Elektroni 


Elektroni 


Protoni i joni 


protoniijoni 


750 m 

— 




Neutralna atmosfera 



P 1 


Prikaz 1. 

U letnjem periodu donja granica elektrona je na 17 kilometara 
a u zimskom periodu na 110 kilometara. Gornja granica protona u 
letnjem periodu dostize visinu od 17 a u zimskom 55 kilometara. 

Rezultati istrazivanja pokazali su da svaki sloj atmosfere ima 
svoj energetski potency al koji je u skladu sa energetskim potency alom 
cestica Suncevog vetra. Cestice vecih kinetickih i elektricnih energy a 
prodiru dublje u atmosferu i zauzimaju manju visinu dok se cestice 
manjih energy a nalaze na vecim visinama. 
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Vertikalna letnja raspodela 

Stanje jonosfere u letnjem periodu i cirkulacija vazdusnih masa 


Vertikalna raspodela u letnjem 

periodu 


Elektronski sloj 


Visina 110 km 



Anticiklonalno 

kretanje 

vazdusnih masa 


Protons ki sloj 


Visina 17 km 


Neutralna atmosfera 



Ciklonalno 

kretanje 

vazdusnih masa 


Gornja granica 
neutralne atmosfere 
od 750 - 3300 
metara 


Prikaz 2. 

Korelacija izmedu jonosferskih slojeva i cirkulacija vazdusnih 
masa ima matematicku preciznost. Tako elektronski slojevi stvaraju 
anticiklonalno a protonski ciklonalno kretanje vazdusnih masa. U 
elektronskim slojevima javljaju se iskljucivo polja visokog a u 
protonskim slojevima polja niskog atmosferskog pritiska. 
Najznacajnije otkrice istrazivanja je da je brzina kretanja vazdusnih 
masa funkcija kineticke i elektricne energy e cestica Suncevog vetra. 
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Anticiklonalno kretanje vazdusnih masa na visinama od lmb i lOmb 


na severno 


hemisferi 13. jula 2008.godine 


GFSOL-hPa HEIGHT ANALYSIS 
Northern Hemisphere 
90E 

L20E 



GFS 10-hPa HEIGHT ANALYSIS 

Northern Hemisphere 
90E 



60E 


30E 


N CEP/ GFS 
HEIGHT 
LO hPn 
Jul L3. 2008 
00Z + fOO 


90 W 


Karta 1. 


Beogradska skola meteorologije 


17 


Ciklonalno kretanje vazdusnih masa na visinama od lmb i lOmb na 
juznoj hemisferi 13.jula2008. godine 


GFSOl-hPa HEIGHT ANALYSIS 



GFS 10-hPa HEIGHT ANALYSIS 

Soutlieni Hemisphere 
90 W r 


60 W 



Karta 2. 
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Kada se prate promene polja visokog atmosferskog pritiska na 
visinama od 1 mb do 10 mb na severnoj hemisferi, elektromagnetna 
merenja pokazuju da na ovim visinama dominiraju elektroni a 
meteoroloska merenja pokazuju da postoji polje visokog atmosferskog 
pritiska. 

Sa smanjenjem visine, na 100 milibarskoj povrsini javljaju se 
prve koncentracije protona i jona sto prouzrokuje pojavu polja niskog 
atmosferskog pritiska. Sa daljim smanjenjem visine, smanjuje se 
koncentracija elektrona, a povecava koncentracija protona pa se polja 
visokog atmosferskog pritiska javljaju samo po obodu ciklonske 
cirkulacije vazdusnih masa. 


Izgled polja atmosferskog pritiska na 100 milibarskoj povrsini 



Karta 3. 


Tako se dobija podatak da osim vertikalne postoji i 
horizontalna prostorna raspodela polja niskog i visokog atmosferskog 
pritiska. 
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Vertikalna zimska raspodela 

U zimskom periodu dolazi do povlacenja elektrona u visinu i 
tada se javljaju slojevi elektrona na visini 1 10 i 220 kilometara. U isto 
vreme, na visini od 55 kilometara dolazi do pojave protonskog sloja. 


Stanje jonosfere u zimskom periodu l cirkulacija vazdusnih masa 



U zimskom periodu u slojevima gde su dominantni elektroni 
kretanja vazdusnih masa je anticiklonalno, a u protonskom sloju 
ciklonalno. 
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Heliocentricna meteorologija 


Ciklonalno kretanje vazdusnih masa na visinama od lmb i lOmb na 
sevemoj hemisferi 10. januara 2009. godine. 



Karta 4. 

U zimskom periodu na 1 i 10 milibarskoj povrsini postoji 
dominantno polje niskog atmosferskog pritiska. Elektromagnetna 
merenja pokazuju da su na tim visinama dominantni protoni. 
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Anticiklonalno kretanje vazdusnih masa na visinama od lmb i lOmb 
najuznoj hemisferi 10. januara 2009. 



Elektromagnetna merenja pokazuju da su na tim visinama 
dominantni elektroni. 
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Heliocentricna meteorologija 


Raspodela polja u prelaznom periodu 

U prelaznom periodu u polarnim oblastima na istim visinama i 
u isto vreme javljaju se polja visokog i niskog atmosferskog pritiska. 
Zbog magnetnih oklopa koje ima svako polje ne dolazi do mesanja 
cestica Suncevog vetra i vazdusne mase u tim poljima vrte se pod 
dejstvom cirkulacija vektora rezultujucih magnetnih polja. 

Ovo treba razumeti kao da se u polarnim oblastima nalaze dva 
posebna lonca sa magnetnim zidovima u kome se vrte vazdusne mase. 

GFS 10-hPa HEIGHT ANALYSIS 

Southern Hemisphere 
90 W r 


60 W 



Karta 6. 

Ako jednom zamisljenom linijom spojimo centre polja visokog 
i niskog atmosferskog pritiska dobija se najveci gradijent pritiska. 
Kada ne bi postojali magnetni oklopi, zbog velikog gradijenta doslo bi 
do medusobnog urusavanja polja. Polja niskog atmosferskog pritiska 
nose pozitivna a polja visokog atmosferskog pritiska negativna 
slobodna elektricna opterecenja. Kada ne bi bilo magnetnog oklopa 
doslo bi do elektricnog praznjenja, odnosno elektricnog kratkog spoja 
dva polja. 
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Matematicke relacije kretanja vazdusnih masa. 

Poznato je da se kruzno kretanje naelektrisanih cestica u 
magnetnom polju moze javiti samo ako je vektor brzine normalan na 
vektor indukcije B magnetskog polja Zemlje. 

Elektromagnetna sila koja deluje na cestice Suncevog vetra 
jednaka je 

F — q v x B (1.) 

Relacija ( 1. ) pokazuje da elektromagnetna sila tezi da savije 
putanju cestica Suncevog vetra. Ako sa r obelezimo trenutni 
poluprecnik krivine putanje cestica tada je 

m v 2 / r = q v B ( 2.) 

odavde se dobija da je putanja cestica Suncevog vetra, 
zahvacena magnetnim levkom, krug, ciji je poluprecnik 

r = mv / q B ( 3.) 

Brzina kretanja vazdusnih masa je dcfinisana relacijom 

V= (qfi/m) k gde je k faktor proklizavanja ( 4.) 

Dosadasnja saznanja ukazivala su da se kruzno kretanje cestica 
Suncevog vetra moze javiti u ekvatorijalnom pojasu.(tropski cikloni) 
Medutim, istrazivanja cirkulacija vektora magnetskog polja pokazala 
su da se kruzno kretanje vazdusnih masa moze javiti i u polarnom 
pojasu. U ekvatorijalnom pojasu vektor brzine cestica Suncevog vetra 
normalan je na paralelnu komponentu vektora magnetske indukcije 
Bx. U polarnom pojasu vektor brzine cestica Suncevog vetra normalan 
je na vertikalnu komponentu vektora magnetske indukcije Bz . To 
znaci da obe komponente magnetskog polja mogu da stvore kruzno 
kretanje cestica Suncevog vetra. U oba slucaja, ulaskom u slojeve 
atmosfere cestice svojim dinamickim pritiskom zahvataju vazdusne 
mase i na taj nacin stvaraju vrtlozne vetrove sa matematicki 
preciznom kruznom trajektorijom. 

Rezultati istrazivanja predstavljaju deo multi disciplinarnog 
pristupa u cilju saznanja o dejstvu magnetnih vrata koja omogucavaju 
uzalak cestica Suncevog vetra u atmosferu Zemlje. 

Osnovni uslov za ulazak cestica Suncevog vetra u atmosferu je 
da Bz komponenta interplanetarnog magnetnog polja negativna. 



24 
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Magnetna vrata (Magnetic Portals) 

Multi disciplinami pristup istrazivanju polja atmosferskog 
pritiska u polamom pojasu i istovremena elektromagnetna merenja 
dala su nova saznanja o planetarnim magnetnim vratima. Prvi put 
doslo se do saznanja da su magnetna vrata u polamom pojasu u obliku 
Magnetnog levka kao sto je dato u Prikazu 2.i 3. Istrazivanjem polja 
atmosferskog doslo se do saznanja o nacinu funkcionisanja magnetnih 
vrata. 

U sustini elektromagnetnim merenjima uz pomoc polja 
atmosferskog pritiska dobijena je indirektna metoda koja omogucava 
sagledavanje oblika magnetnih vrata. Polja atmosferskog pritiska 
pokazuju da li su vrata otvorena ili zatvorena. 

Kada se polje visokog atmosferskog pritiska nalazi na 1 i 10 
milibarskoj povrsini tada su magnetna vrata zatvorena. U tom slucaju 
postoji snazna magnetna odbrana i veliki deo Suncevih vetrova manjih 
kinetickih i elektromagnetnih energija biva odgurnut od Zemlje. 

Medutim, magnetna odbrana Zemlje ima svoja ogranicenja i ne 
moze da zadrzi snazne Sunceve vetrove sto jasno ukazuje da pojam 
zatvorenih magnetnih vrata vazi samo do odredenog nivoa energija 
Suncevog vetra. 

U dmgom slucaju, kada se na 1 i 10 milibarskoj povrsini nalazi 
polje niskog atmosferskog pritiska, tada su magnetna vrata otvorena. 
Tada je magnetna odbrana Zemlje slaba i cestice Suncevog vetra 
malih energija prodiru u atmosferu. 

Primeceno je da kada su otvorena magnetna vrata u atmosferu 
Zemlje ne ulaze svi Suncevi vetrovi. Elektromagnetna merenja su 
pokazala da ulazak cestica Suncevog vetra u atmosferu na severnoj 
hemisferi, kada su magnetna vrata otvorena, zavisi od smera Bz 
komponente interplanetamog magnetnog polja. 

Prodor cestica Suncevog vetra u atmosferu na severnoj 
hemisferi Zemlje dogada se samo kada je Bz komponenta 
interplanetamog polja negativna. U tom slucaju i najslabiji Suncevi 
vetrovi koji imaju negativnu Bz komponentu magnetog polja prodiru u 
atmosferu. 

To znaci, da bez obzira na oblik atmosferskog pritiska na 1 i 
10 milibarskoj povrsini, ulaz cestica Suncevog vetra u atmosferu 
odreduje Bz komponenta interplanetamog magnetnog polja. 
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Povezujuci meteoroloske i elektromagnetne parametre dobija 
se jedinstven podatak da polja niskog i visokog atmosferskog pritiska 
odreduju energetski nivo cestica koje mogu da prodru u atmosferu a 
elektromagnetni parametri odreduju uslove ulaska, odnosno da li je Bz 
komponenta interplanetamog magnetnog polja negativna ili pozitivna. 
Tako se kroz planetarna magnetna vrata ostvaruje veza izmedu Sunca 
i Zemlje, odnosno elektromagnetna telekomunikacija Sunce - Zemlja. 



Prikaz 4. 


U slucaju velikih kinetickih energy a, cestice Suncevog vetra, 
osim kroz planetarna magnetna vrata, mogu da prodru u atmosferu i 
kroz geomagnetsku anomaliju u ekvatorijalnom pojasu. 

Za ulazak cestica kroz geomagnetsku anomaliju odlucujucu 
ulogu ima nebeska mehanika. Magnetna odbrana Zemlje i kineticka 
energija odreduju protok cestica u atmosferu. 

Kretanja vazdusnih masa u polarnom pojasu dovode u pitanje 
celokupnu teorijsku osnovu klasicne meteorology e kojom se opisuje 
njihov nastanak. 
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Vertikalna raspodela temperature 

Rezultati istrazivanja u letnjem periodu pokazali su da 
temperatura polja visokog atmosferskog pritiska zavisi od gustine i 
temperature elektrona. Temperatura na severnoj hemisferi 27. juna 
2008. godine na 1 milibarskoj povrsini znatno visa od temperature na 
10 milibarskoj povrsini u istom danu na istoj lokaciji. 


NCEP/GFS 01-liPa TEMPERATURE ANALYSIS 



Temperatura + 10C C 
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Karta 7. 


NCEP/GFS 10-hPa TEMPERATURE ANALYSIS 

Northern Hemisphere 
00E 


Temperatura -30 C° 
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U isto vreme na visini od 30 kilometara iznad nasih prostora 
temperatura je oko - 40 stepeni. 
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Na juznoj hemisferi 1 1. januara 2009. godine, temperatura na 1 
milibarskoj povrsini znatno visa od temperature na 10 milibarskoj 
povrsini u istom danu na istoj lokaciji. 


NCEP/GFS Ol-liPa TEMPERATURE ANALYSIS 

Southern Hemisphere 
onvv 1 
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Horizontalna raspodela temperature 

U prelaznom periodu osim vertikalne javlja se i horizontalna 
raspodela temperature na istoj milibarskoj povrsini 

NCEP/GFS 100-hPa TEMPERATURE ANALYSIS 


Southern Hemisphere 
90 W r 
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Doc. 2 

10. avgust 2008. god. 
U Beogradu, 


Nastajanje oblacnih kapi 

i 

vertikalna raspodela vlaznosti 


The Cloudy Drops Formation and Vertical 
Distribution of Humidity 


Milan T. Stevancevic 


Abstract 

U ovom dokumentu dat je nacin nastajanja oblacnih kapi, 
kisnih kapi i vertikalna raspodela vlaznosti. Na osnovu rezultata 
istrazivanja, oblacna kap nastaje spajanjem atoma gasova vodonika i 
kiseonika koji se nalaze u sastavu Suncevog vetra, posle raspada 
separatnih magnetnih omotaca. Nastajanje kisnih kapi je atomski 
proces koji se dogada iz dva koraka. 


Abstract 

New notions on the formation of cloudy drops, raindrops, as 
well as vertical humidity have been presented in this document. 
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Uvod 

Rezultati istrazivanja elektricnih osobina vodene pare i 
oblacnih kapi dali su nov naucni doprinos heliocentricnoj 
elektromagnetnoj meteorology i. Oni su pokazali da oblacne kapi nose 
pozitivna elektricna opterecenja dok je vodena para dobijena 
isparavanjem zemaljskih vodenih povrsina elektricno neutralna. 
Razlika elektricnih osobina molekula vodene pare i oblacnih kapi je 
ogromna i ona se ne moze zanemariti prilikom istrazivaja vlaznosti 
vazduha. 

Poznato je da se molekuli vodene pare mogu polarizovati pod 
dejstvom elektricnog polja. Medutim, molekuli vode ne mogu biti 
nosioci elektricnog opterecenja jer je voda izolator koja ne provodi 
elektricnu struju. Ako se zna da je voda na Zemlji elektricno 
neutralna onda je i vodena para dobijena isparavanjem elektricno 
neutralna. 

Voda je univerzalni rastvarac jer je njena povecana sposobnost 
rastvaranja drugih hemijskih elemenata uslovljena polarnoscu njenih 
molekula. Istrazivanja elektricnih osobina kisnih kapi pokazala su da 
se u svakoj kisnoj kapi nalazi neki jonizovani hemijski element koji je 
nosilac elektricnog opterecenja. Kisa moze biti kisela, alkalna ili 
neutralna i u vecini slucajeva predstavlja elektrolit, pa je kisa dobar 
provodnik elektricne struje. Zbog toga kisa i voda imaju potpuno 
razlicite elektricne osobine. Kisa ima osobine provodnika a voda 
izolatora. 

Saznanje da su elektricne osobine kisnih kapi i molekula vode 
razlicite, predstavlja dobru osnovu za istrazivanje ukupne vertikalne 
raspodele vlaznosti. Ako je to tako, onda postoje dve vrste vlaznosti. 
Jedna vlaznost vazduha potice od isparavanja vodenih povrsina a 
druga od isparavanja oblacnih.i kisnih kapi. 

Postavlja se pitanje do koje visine dopire vlaznost koja potice 
od isparavanja vodenih povrsina a od koje visine pocinje vlaznost koja 
je posledica nastajanja oblacnih i kisnih kapi. Ako kao kriterijum 
uzmemo elektricne osobine oblacnih i kisnih kapi i vodene pare onda 
se dolazi do saznanja koja menjaju u celosti dosadasnje objasnjenje 
stvaranja oblacnih kapi. 

Na osnovu sondaznih merenja vlaznosti uocljivo je da je u 
uslovima smanjene kineticke energy e cestica Suncevog vetra gomja 
granica do koje dostize vodena para nastala isparavanjem vodenih 
povrsina oko 750 metara. 
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Raspodela atmosfere pri slabim kinetickim energijama cestica 
Suncevog vetra. 



Prikaz 1. 

Osim kineticke energije, cestice Suncevog vetra su nosioci 
slobodnih elektricnih opterecenja. Ulaskom u atmosferu stvaraju slabe 
uzgonske struje koje zahvataju vodenu para i dizu je u vis. 

Medutim, u posebnim slucajevima, kada cestice Suncevog 
vetra nose velika elektricna opterecenja javljaju se jake uzgonske 
struje pa vodena para dostize visinu do 3000 metara. U principu, 
vodena para dobijena isparavanjem vodenih povrsina nalazi se u 
plitkom sloju slobodne atmosfere a samo u izuzetnim vremenskim 
uslovima moze da dostigne visinu do 3 kilometra. Jake uzgonske 
struje mogu se javiti samo kod konvektivnih oblaka koji nastaju 
dubokim prodorom cestica Suncevog vetra u donje slojeve atmosfere. 
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Poznato je da cestice Suncevog vetra velike kineticke energy e 
duboko prodiru u atmosferu pa u tom slucaju ne postoji neutralna 
atmosfera jer jonizacija pocinje od tla. Tako se dolazi do saznanja da 
kineticka energy a cestica Suncevog vetra odreduje donju granicu 
uzgonskih struja a elektricno opterecenje odreduje do koje ce visine 
dopreti vodena para dobijena isparavanjem. 

Procedura spajanja vodonika i kiseonika 

Svako kretanje jonizovanih cestica izaziva pojavu elektricne 
struje. Sto je brzina kretanja cestica veca to je elektricna struja jaca. 

J = Nev, 

- gde je N broj cestica, -e elektricno opterecenje, i -v brzina 

cestica. 

S druge strane, pojava elektricne struje izaziva pojavu 
magnetnog polja, odnosno magnetnog omotaca koji obavija mlaz 
cestica Suncevog vetra. Sto je elektricna struja jaca to je magnetni 
omotac jaci. 

Prikaz kretanja cestica Suncevog vetra u tubi sa magnetnim omotacem 



Prikaz 2. 


Jacina magnetnog omotaca zavisi od kineticke energy e, 
stepena jonizacije i gustine cestica Suncevog vetra po jedinici 
zapremine. 
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Tuba sa magnetnim omotacem ne dozvoljava rasipanje cestica 
ili mesanje sa cesticama iz drugih tuba. Atomi vodonika i kiseonika 
kroz interplanetami prostor krecu se u posebnim tubama i ne mogu da 
se sjedine. Magnetni omotac izdrzava visoke temperature i velike 
brzine i omogucava radijalno i cirkulaciono kretanje cestica. Cestice 
Suncevog vetra ostaju u tubi sve dok se krecu. Kada se brzina cestica 
smanji dolazi do slabljenja jacine elektricne struje sto ima za 
posledicu smanjenje magnetnog polja, odnosno smanjenja jacine 
magnetnog omotaca tube ili u krajnjem slucaju do njegovog raspada. 
To znaci da bi doslo do sjedinjavanja atoma vodonika i kiseonika i 
nastajanja oblacnih kapi, neophodno je razbiti magnetne omotace 
vodonika i kiseonika. 

Na osnovu dosadasnjih saznanja, razbijanje magnetnog 
omotaca moze se ostvariti samo ako se smanji brzina cestica koje se 
nalaze u tubi. U prirodi smanjenje brzine cestica Suncevog vetra 
dogada se iz dva koraka. Prvi korak je zahvatanje cestica putem 
magnetnog polja u interplanetarnom prostoru u cilju usmeravanja 
kretanja cestica a drugi je smanjenje brzine usled trenja u atmosferi. 
Prodor cestica Suncevog vetra u atmosferu Zemlje vrsi se na dva 
nacina. Jedan nacin je prodor kroz magnetna vrata (Magnetic Portals) 
u polarnim oblastima a drugi kroz geomagnetsku anomaliju u 
ekvatorijalnom pojasu. Prodori kroz polarnu oblast su 
elektromagnetnog karaktera dok se prodori kroz geomagnetsku 
anomaliju mogu svrstati kao fizicki prodori dejstvom kineticke 
energije cestica Suncevog vetra. Procesi nastajanja oblacnih kapi su 
isti u oba slucaja. Prodor cestica u atmosferu kroz magnetna vrata u 
polarnoj oblasti javlja se usled dejstva geomagnetskog polja i 
gravitacione sile. Iznad magnetnih polova Zemlje, linije 

geomagnetnog polja su u obliku levka koji ima ulogu da zahvati 
cestice Suncevog vetra. Na cestice, zahvacene magnetnim levkom 
deluje gravitaciona sila koja ih spusta u gusce slojeve atmosfere. 
Ulaskom u gornje slojeve troposfere cestice plove u obliku 
atmosferske reke koja ima svoj magnetni omotac. Prosecne brzine 
cestica Suncevog vetra u blizini Zemlje su oko 380 kilometara u 
sekundi. Medutim, kod snaznih eksplozija ili Suncevih vetrova 
izbacenih iz koronarnih rupa, cestice u blizini Zemlje mogu da 
dostignu brzinu od 600 do 1000 kilometara u sekundi. U posebnim 
slucajevima brzina cestica moze biti veca od 2000 kilometara u 
sekundi. Pri tako velikim brzinama cestica javlja se problem kako i na 
koji nacin smanjiti brzinu ili kontrolisati njihovo kretanje. 
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Magnetna kontrola kretanja cestica 

U prirodi kontrola kretanja cestica vrsi se pomocu magnetnog 
polja. Magnetno polje Zemlje zahvata cestice Suncevog vetra sa 
ciljem transformacije od pravolinijskog na krivolinijsko kretanje. 
Zahvatanje cestica pocinje na visinama do kojih dopire zemljino 
magnetno polje. Ellkasnost zahvatanja cestica zavisi od kineticke 
energije, jacine i smera Bz komponente interplanetarnog magnetnog 
polja. Na sevemoj hemisferi magnetno polje zahvata samo one cestice 
cija je Bz komponenta negativna, odnosno kada se zemljino magnetno 
polje i interplanetamo magnetno polje privlace. 

To znaci da pomocu magnetnog polja mozemo da usmerimo 
mlaz cestica Suncevog vetra prema odredenoj lokaciji. Ovim 
pristupom ostvaruje se kontrola kretanja cestica ali se ne smanjenje 
brzina. 

Prikaz zahvatanja cestica protonskih cestica Suncevog vetra na 
severnoj hemisferi . 



Prikaz 3. 


Iznad severnog magnetnog pola, linije geomagnetskog polja 
stvaraju planetarni magnetni levak u kome se vrte cestice Suncevog 
vetra. Na cestice koje su zahvacene magnetnim poljem deluju dve sile 
elektromagnetna i gravitaciona sila. 
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Matematicka relacija koja opisuje kretanje cestica u 
magnetnom polju je jednacina univerzuma (Beogradska skola 
meteorologije, sveska prva, 2008, str 257.), koja glasi: 

r = mV/qB 

Pod dejstvom gravitacione sile dolazi do smanjenja visine 
cestica Suncevog vetra a sa smanjenjem visine povecava se magnetna 
indukcija B sto prouzrokuje smanjenje poluprecnika kretanja cestica 
Suncevog vetra. 

Svojim dinamickim pritiskom cestice zahvataju vazdusne mase 
i vrte ih u skladu sa smerom cirkulacije vektora magnetskog polja. 


Karta cirkulacije vazdusnih masa u magnetnom levku. 
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e 

60W 


Southern Hemisphere 
90W 



Karta 1. 
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Heliocentricna meteorologija 


Stvaranje mlazne struje 

Cestice koje su zahvacene magnetnim levkom pod dejstvom 
gravitacione sile spusaju se u gusce slojeve atmosfere. Sa smanjenjem 
visine povecava se trenje i brzina cestica pocinje da se smanjuje. 

Ulaskom u troposferu cestice Suncevog vetra plove u obliku 
atmosferske reke poznate pod nazivom mlazna struja. U mlaznoj 
struji nalazi se vise separatnih tuba sa svojim magnetnim omotacem 
i svaki hemijski element zadrzava svoj magnetni omotac koji ne 
dozvoljava mesanje sa cesticama iz drugih tuba. 

Cretanje cestica u mlaznoj struji na severnoj hemisferi 



Mkaz 4. 

Cestice u mlaznoj struji krecu se radijalno pod dejstvom 
kineticke energije koju su ponele sa Sunca i cirkulaciono, pod 
dejstvom cirkulacije vektora rezultujuceg magnetnog polja stvorenog 
dejstvom interplanetarnog i geomagnetskog polja. Linije rezultujuceg 
magnetnog polja odreduju putanju atmosferske reke kroz slobodnu 
atmosferu. 

Visina na kojoj tece mlazna struja, odnosno atmosferska reka 
cestica Suncevog vetra, zavisi od mase i elektricnog opterecenja 
cestica. 
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U vreme srednje aktivnosti Sunca, dno atmosferske reke nalazi 
se na visini od 8 kilometara a povrsina atmosferske reke na 12 
kilometara. Sa povecanjem aktivnosti Sunca dno reke se nalazi na 
manjim visina i obratno. Dno atmosferske reke u zimskom periodu je 
na manjoj visini u odnosu na letnji period.( 300mb leti a zimi 250mb) 

Usled trenja dolazi do smanjenja brzine kretanja mlazne struje 
i raspada magnetnog omotaca mlazne struje. Na kojoj ce visini doci do 
raspada magnetnog omotaca zavisi od kineticke energije cestica 
Suncevog vetra. Kod cestica Suncevog vetra sa ekstremno malom 
kinetickom energijom, raspad separatnih magnetnih omotaca dogada 
se na 80 kilometara visine gde se stvaraju sedefasti oblaci. 

Raspad separatnih magnetnih omotaca 

Posle raspada magnetnog omotaca mlazne struje, svaki 
hemijski element sa svojom tubom i svojim magnetnim omotacem 
ulazi u donje slojeve atmosfere. Ulaskom u donje slojeve astmosfere 
dolazi do naglog smanjenja brzine i raspada separatnih tuba, odnosno 
raspada njihovih magnetnih omotaca. 


Prikaz raspada magnetnog omotaca separatnih mlazeva. 



Prikaz 5. 

U trenutku raspada magnetnog omotaca cestice Suncevog vetra 
ulaze u slobodnu atmosferu i vrse jonizaciju. 
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Heliocentricna meteorologija 


Koliki je znacaj raspada magnetnog omotaca moze se videti 
kada se istovremeno.prati atmosferska reka i stvaranje oblacnosti.. 
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Posledica raspada magnetnog omotaca mlazne struje je 
stvaranje polja niskog pritiska i ciklonske oblacnosti. 



lug 2008 17.30 U.T.C. 


Mlazna struja 
Magnetni omotac 


Oblacne 

kapi 




Raspad magnetnog 
omotaca 
mlazne struje 


Raspad separatmh 
omotaca kiseonika i 
vodonika 


Separatm mlazevi 


rj ISrl 




r 


12Z 04 Aug 2008 


Da bi doslo do stvaranja oblacnih kapi potrebno je da dode do 
raspada opsteg magnetnog omotaca mlazne struje i separatnih 
magnetnih omotaca kiseonika i vodonika. 

Spajanje atoma vodonika i kiseonika u atmosferi traje sve dok 
postoji kineticka energija. Pravac stvaranja oblaka je pod uglom od 90 
stepeni u odnosu na mlaznu struju. 
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Heliocentricna meteorologija 


Visina i polozaj na kojoj ce doci do raspada separatnih tuba u 
odnosu na mlaznu struju zavisi od kineticke energije cestica Suncevog 
vetra, poluprecnika mlazne struje, visine na kojoj se krece dno mlazne 
struje i gustine atmosfere. Zbog toga oblacnost moze nastati levo, 
desno ili ispod mlazne struje. 

Polja niskog pritiska na severnoj hemisferi nastaju uvek sa leve 
strane a polja visokog atmosferskog pritiska sa desne strane od smera 
ulaska cestica Suncevog vetra iz separatnih tuba. 


Prikaz stvaranja oblaka na raznim visinama. 



neutralna 


Tlo 



Prikaz 6. 


U jednoj tubi cestice jednog hemijskog elementa imaju 
priblizno istu kineticku energiju pa je dubina prodora u atmosferu ista. 
Usled razlicite brzine kretanja cestica u mlaznoj struju napred se krecu 
lake cestice a za njima protoni teskih elemenata. Ovo je veoma vazan 
podatak prilikom odredivanja vremena pristizanja teskih metala u kisi. 
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Svaki oblak ima svoi energetski bilans koji mu odreduje 
visinu na kojoj ce nesmetano da plovi. 

To ukazuje da je elektricni bilans cestica Suncevog vetra jedan 
od osnovnih parametara koji odreduje visinu stvaranja oblacnih kapi. 
Mala kineticka i slaba elektricna struja, koju nose cestice Suncevog 
vetra, stvara oblacne kapi mikroskopskih dimenzija na velikim 
visinama. Velika kineticka energija i jaka elektricna struja stvaraju 
oblacne kapi velikih dimenzija na malim visinama. 

U principu cestice Suncevog vetra jednog istog separatnog 
mlaza stvaraju oblacne kapi u jednoj liniji na visini koja odgovara 
njihovom ukupnom energetskom bilansu. Medutim, zbog razlicitog 
elektricnog opterecenja cestica, svaki separatni mlaz zauzima odredeni 
sloj atmosfere gde debljinu i oblik oblaka odreduje elektricno 
opterecenje cestica odnosno, stepen jonizacije cestica Suncevog vetra. 

Svaki sloj atmosfere na odredenoij visini ima svoi 
energetski bilans koji je uskladen sa energetskim bilansom cestica 
Suncevog vetra. 


Najvecu kineticku i elektricnu energiju imaju cestice 
Suncevog vetra koje stvaraju konvektivne oblake. Najmanju kineticku 
i elektricnu energiju imaju cestice Suncevog vetra koje stvaraju 
sedefaste ili nocne svetlece oblake na visini od 80 kilometara. 
Stvaranje sedefastih oblaka sa oblacnim kapima samo je jedan od 
dokaza da vodena para dobijena isparavanjem vodenih povrsina ne 
ucestvuje u stvaranju oblaka jer na visini od 80 kilometara nema 
vodene pare. 

Karakteristicni period kada se stvara najveci broj sedafastih 
oblaka je period izmedu dva ciklusa aktivnosti Sunca. Poznato je da je 
24. ciklus aktivnosti Sunca zapoceo 12 aprila 2008. godine, 
inverzijom cirkulacija vektora regionalnih magnetnih polja na Suncu. 
U prvoj i poslednjoj godini aktivnosti Sunca, Suncevi vetrovi imaju 
slaba elektricna opterecenja pa je na kraju 2008. i pocetkom 2009. 
godine doslo do pojave velikog broj a sedefastih oblaka. 

Oblacne kapi kod sedefastih oblaka stvaraju energetski 
najslabiji protoni vodonika koji su nosioci slobodnih elektricnih 
opterecenja reda 0.16 MeV/nuc i kiseonika od 0.09MeV/nuc. Oblacne 
kapi kod konvektivnih oblaka stvaraju protoni vodonika reda od 1 do 
6 MeV/nuc i kiseonika od 1 do 12,6 MeV/nuc. 







42 


Heliocentricna meteorologija 


Stvaranje oblacnih kapi 

Poznato je da voda stvara sjedinjavanjem gasova vodonika i 
kiseonika na atomskom nivou. Termohemijska jednacina reakcije 
nastajanja tecne vode moze se napisati u obliku 

Hi ( Gas ) + 02/2 (Gas) = HiO (voda) + 286 J (1) 

To ukazuje da ukoliko se u sastavu Suncevog vetra nalazi gas 
vodonika i gas kiseonika u atomskom obliku, postoji realna 
mogucnost njihovog sjedinjavanja i nastajanja oblacnih kapi u 
slobodnoj atmosferi. Kada se pogleda hemijski sastav Suncevog vetra 
zapaza se da vodonika ima najvise a zatim helijuma dok je kiseonik na 
trecem mestu. Ovaj odnos kiseonika i vodonika nije samo u Suncevom 
sistemu vec se on nalazi u celom univerzumu. 

Definicija 

Oblacna kap nastaje hemijskom reakcijom sjedinjavanja 
atoma gasova kiseonika i vodonika koji se nalaze u sastavu 
Suncevog vetra. 

Energetski bilans vodonika i kiseonika je veoma mali i ne 
moze da stvori kisnu kap vec samo oblacnu kap mikroskoskih malih 
dimenzija. Zbog jednoznacnog pozitivnog elektricnog opretenja, koju 
nose oblacne kapi, ne moze doci do ukrupnjavanja oblacnih kapi. To 
ukazuje da zbog jednoznacnog elektricnog opterecenja oblacne kapi 
ne mogu da stvore kisnu kap. Sila odbijanja je toliko snazna da 
nikakva fizicka kretanja u atmosferi ne mogu da izvrsi kolagulaciju 
oblacnih kapi. Na oblacnu kap deluju dve sile i to gravitaciona i sila 
uzajamnog dejstva naelektrisanih tela u elektricnom polju. 
Gravitaciona sila vuce oblacnu kap prema dole a sila uzajamnog 
dejstva prema gore.(M. T. Stevancevic, 2006. Teorijske osnove 
heliocentricne elektromagnetne meteorologije) 

Kada se sile izjednace oblacna kap zadrzava usaglasenu visinu 
koja odgovara energetskom opterecenju oblacne kapi i mirno polovi. 
U zavisnosti od jacine elektricnog polja u slobodnoj atmosferi, mase 
cestica Suncevog vetra, jacine slobodnih elektricnih opterecenja i 
kineticke energije zavisi na kojoj ce se visini formirati oblak. 

Oblacna kap ne pada jer je energetsko opterecenje cestice, 
odnosno oblacne kapi u skladu sa energertskim opterecenjem sloja 
atmosfere u kojoj se nalazi oblacna kap. Oblacna kap u zavisnosti od 
temperature isparava i stvara vlaznost na usaglasenoj energetskoj 
visini. To znaci da postoje dve vrste vlaznosti jedna je zemaljskog 
porekla a druga nije. 
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Stvaranje kisnih kapi 

Nastajanje kisnih kapi je atomski proces koji se dogada iz dva 
koraka. Prvi korak je stvaranje oblacne kapi sjedinjavanjem vodonika 
i kiseonika a drugi korak je, stvaranje kisne kapi elektronskom 
valencijom. Vodonik i kiseonik u vecini slucajeva nose mala 
elektricna opterecenja i ne mogu da stvore kisnu vec samo 
mikroskopski malu oblacni kap. 

To znaci da tek dolaskom cestica Suncevog vetra velikih 
elektricnih opterecenja dolazi do stvaranja kisne kapi pomocu 
elektronske valencije. 

Tesko jonizovane cestice Suncevog vetra “bombarduju” oblak 
sa oblacnim kapima i elektronskom valencijom vezuju polarizovane 
molecule oblacnih kapi. Na taj nacin tesko jonizovani hemijski 
elementi vrse rekombinaciju svojih atoma dovodeci ih na elektricno 
neutralni energrtski nivo. Brzina stvaranja kisne kapi zavisi od 
kineticke energije cestica Suncevog vetra, tesko jonizovanih atoma i 
elektricnog opterecenja. Kisna kap zapocinje da pada prema zemljinoj 
povrsini u onom trenutku kada rekombinacija tesko jonizovanih atoma 
dostigne odredeni stepen a gravitaciona sila nadjaca silu uzajamnog 
dejstva. U vecini slucajeva kada kisna kap krene prema tlu jos uvek 
nije izvrsena potpuna rekombinacija atoma velikog elektricnog 
opterecenja i kisna kap ima pozitivno elektricno opterecenje. U svom 
kretanju prema tlu dolazi do povecanja kineticke energije i dodatne 
elektronske valencije, odnosno do povecanja dimenzija kisne kapi. 

Ovaj oblik elektronske valencije nazivacemo Gravitaciona 
elektronska koagulacija i predstavlja nov meteoroloski pojam. 
Brzina padanja zavisi od stepena rekombinacije jonizovanih atoma i 
polarizovanih molekula oblacnih kapi. U slucaju da nije doslo do 
potpune rekombinacije jonizovanog atoma, bez obzira na velicinu 
kisne kapi, kisna kap sporo pada jer osim gravitacione sile na kisnu 
kap deluje i sila uzajamnog dejstvam koja joj usporava padanje. 

Definicija: 

Kisna kap nastaje dejstvom elektromagnetne sile u procesu 
elektronske valencije, izmedu jonizovanih atoma velikih elektricnih 
opterecenja i polarizovanih molekula mikroskopskih oblacnih kapi 
nastalih sjedinjavanjem atoma vodonika i kiseonika koji se nalaze u 
sastavu Suncevog vetra ili polarizovanih molekula vodene pare 
stvorenih isparavanjem oblacnih kapi. 
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Rezultati istrazivanja nastanka oblacnih i kisnih kapi ukazuju 
da se voda u interplanatarnom prostoru moze dobiti elektromagnetnim 
principom, odnosno da se voda u celom univerzumu nalazi u obliku 
atoma vodonika i kiseonika. To ukazuje da voda nije stvorena na 
Zemlji vec je u atomskom obliku vodonika i kiseonika dosla sa Sunca. 
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Doc 3. 

17. septembar 2008. 
U Beogradu 


Komplementarna polja 
atmosferskog pritiska 


Complementary Fields of Atmospheric 

Pressure 


Milan. T.Stevancevic 


Abstract 

U ovom dokumentu istrazivan je nacin stvaranja polja niskog i 
visokog atmosferskog pritiska. Pod komplementamim poljima 
atmosferskog pritiska podrazumevaju se polja niskog i visokog 
atmosferskog pritiska koja su stvorena jednim isti mlazom cestica 
Suncevog vetra. 


Abstract 

The formation of the complementary fields with low and high 
atmospheric pressure has been researched in this document. 
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Uvod 

Cilj ovog dokumenta je pronalazenje nacina uocavanja polja 
koje stvara jedan mlaz cestica Suncevog vetra i istrazivanje korelacija 
koje postoje izmedu njih. 

Takode, cilj istrazivanja je pronalazenje korelacije izmedu 
kineticke energije Suncevog vetra i promene visine centralne izohipse 
na odredenoj milibarskoj povrsini kod polja atmosferskog pritiska 
koja su stvorena jednim mlazom cestica Suncevog vetra. Da bi 
razlikovali polja stvorena dejstvom jednog separatnog mlaza cestica 
Suncevog vetra od polja atmosferskog pritiska koje stvaraju drugi 
mlazevi, u naucnu meteorologiju uvescemo nov pojam koji ce mo 
nazvati Komplementarna polja atmosferskog pritiska. 

Definicija: 

Pod komplementarnim poljima atmosferskog pritiska 
podrazumevaju se polja niskog i visokog atmosferskog pritiska 
koja su stvorena jednim isti mlazom cestica Suncevog vetra. 

Na osnovu rezultata istrazivanja jedan separatni mlaz cestica 
Suncevog vetra sadrzi pro tone i elektrone i istovremeno stvara jedno 
polje niskog i jedno polje visokog atmosferskog pritiska. 

Jedan mlaz cestica Suncevog vetra moze da stvori jedan do tri 
para komplementarnih polja u zavisnosti od kineticke energije i ugla 
pod kojim mlaz cestica prodire u atmosferu. 

Na severnoj hemisferi posle raspada separatnog magnetnog 
omotaca protoni skrecu u levo a elektroni u desno. 

Poznato je da se cestice Suncevog vetra u interplanetarnom 
prostoru i atmosferi krecu po linijama rezultujuceg magnetnog polja. 
U principu, u univerzumu, kretanje svih energija vrsi se iskljucivo po 
linijama magnetnog polja jer drugi nacin prenosenja energije ne 
postoji. 


Linije rezultujuceg magnetnog polja i izohipse na kartama 
apsolutne topografije u slobodnoj atmosferi su podudarne. 
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Gra field prikaz stvaranja komplementarnih polja atmosferskog 
pritiska na sevemoj henisferi 



Na prikazu 1. dat je nacin stvaranja komplementarnih polja na 
sevemoj hemisferi gde je polje niskog atmosferskog pritiska uvek sa 
leve a polje visokog atmosferskog pritiska sa desne strane u odnosu na 
pravac ulaska mlaza cestica Suncevog vetra. 

Komplementama polja imaju snazan zajednicki front po kojem 
se prepoznaju. 
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Komplementarna polja atmosferskog pritiska imaju svoj 
uvodnik u obliku tube kojim su povezani sa interplanetarnim 
magnetnim poljem. U isto vreme to je provodnik elektricne 
korpuskularne struje sa najvecom provodnoscu. 

Linije interplanetamog magnetnog polja u sustini predstavljaju 
bezicni dalekovod za prenos energije sa Sunca. 



Prikaz 2. 


Komplementarna polja su preko uvodnika i interplanetamog 
magnetnog polja, povezana sa Suncem i postoje samo dok postoji 
dotok cestica Suncevog vetra. Posle prestanka napajanja dolazi do 
raspada sistema. 
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Sinopticka situacija na Suncu 

U cilju boljeg razumevanja komplementarnih polja 
atmosferskog pritiska potrebno je krenuti od sinopticke situacije na 
Suncu. Medutim, da bi se dobila celina neophodno je poznavanje 
sinopticke siruacije u interplanetrnom oprostoru, geomagnetske 
aktivnosti i promene visine izohipsi na odredenoj milibarskoj povrsini 
u polarnom pojasu. Sve to cini jedan lanac koji povezuje 
komplementama polja atmosferskog pritiska sa sinoptickom 
situacijom na Suncu. Nastanak komplementarnih polja predstavlja 
zavrsnu fazu desavanja u sistemu Sunce-Zemlja i posledica su 
konverzija energija koje stizu sa Sunca. 



Na slici 1. vidi se da je transekvatorijalna koronarna rupa CH 
340 zapocela ulazak u geoefektivnu poziciju. 
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Sinopticka situacija u interplanetrnom prostoru 

Dijagram brzine Suncevog vetra u interpalanetamom prostoru 
uperiodu od 15. do 17. septembra. 



Dijagram 1. 

Prvi talas cestica Suncevog vetra, koji je krenuo iz koroname 
rupe CH 340, stigao je do Zemlje 15. septembra a brzina cestica 
dostigla je 5 10 kilomertra u sekundi. 

Brzine Suncevih vetrova koji dolaze iz koronarnih rupa zavise 
od stepena aktivnosti Sunca. U prvim godinama suncevog ciklusa 
brzina cestica krecu se od 500 do 900 kilometara u sekundi. 

Sredinom ciklusa, cestice Suncevog vetra krecu se brzinom od 
700 do 2000 kilometara u sekundi i vise. Mlaz cestica Suncevog vetra 
iz jednog vulkana ili koronarne rupe, sastavljen je od vise separatnih 
mlazeva koji zbog razlicitog hemijskog sastava imaju razlicite 
trajektorije u atmosferi Zemlje. To znaci da svaki mlaz stvara svoje 
rezultujuce linije magnetnog polja sto ima kao posledicu stvaranje 
komplemetranih polja na ra z nim lokacijama. 
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Geomagnetska aktivnost 

Poznato je da svaki udar cestica Suncevog vetra u magnetno 
polje Zemlje, izaziva geomagnetsku aktivnost. 

Pojacana geomagnetska aktivnost javlj a se na onoj hemisferi u 
koju ulaze cestice. To znaci da se merenjem geomagnetske aktivnosti 
na severnoj hemisferi moze potvrditi ili osporiti ulazak Suncevog 
vetra u atmosferu severne hemisphere. 

Dijagram geomagnetske aktivnosti na severnoj hemisferi 



Dijagram 2. 

Karakteristika ovog prodora je slabo interplanetarno magnetno 
polje koje je prouzrokolalo relativno malu geomagnetsku aktivnost. 
Medutim, cestice Suncevog vetra nosile su veliku elektricnu struju i u 
saradnji sa predhodnim Suncevim vetrom donele su velike padavine. 



52 


Heliocentricna meteorologija 


Potvrda da je relativno velika elektricna struja us la u atmosferu 
Zemlje dataje dijagramom 1. 
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Sinopticka situacija u polarnom pojasu 

Sa dijagrama 1. saznajemo da je udami talas cestica Suncevog 
vetra stigao do Zemlje 15. septembra. Poznato je da svaki ulazak 
cestica Suncevog vetra u atmosferu Zemlje preko polarnog pojasa ima 
za posledicu promenu visine centralne izohipse. Na sledecem primeru 
pokazace se kako Suncev vetar utice na stanje atmosphere na 10 
milibarskoj povrsini 


Karta 10 milibarske povrsine u polamom pojasu pre dolaska Suncevog 
vetra. 



Pre dolaska Suncevog vetra visina centralne izohipse je na 
31200 metara (korak izmedu izohipsi je 240 metara). 
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Heliocentricna meteorologija 


Ukoliko je mlaz Suncevog vetra usao kroz polami pojas na 
sevemoj hemisferi onda mora doci promene visine centralne izohipse, 
odnosno po povecanja koncentracije protona i produb ljavanja 
ciklonske aktivnosti. 


Karta 10 milibarske povrsine posle ulaska Suncevog vetra. 



Karta 2. 

Pad visina izohipsi na 10 milibarskoj povrsini na pojedinim 
memim tackama i pojava nove centralne izohipse sa vrednoscu od 
30960 metara ukazuje na jacanje ciklonske cirkulacije i predstavlja 
dokaz da su cestice prodrle u atmosferu preko polarnog pojasa. 
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Suncev vetar iz koronarne rupe CH340 stvorio jedan par 
komplementarnih polja. (L977 -H1035) 

Komplementama polja 20. septembra 2008. god. 



Na karti 3. prikazana su komplementama polja (L977- H1035) 

Komplementama polja prepoznaju se po snaznom 
zajednickom frontu. Polje niskog i visokog atmosferskog pritiska rade 
na principu zupcaste pumpe. To je istovremeno zajednicko delovanje 
dva polja, jednog istog rezultujuceg magnetskog polja. 

Protoni i elektroni tada imaju usaglasene brzine sto omogucava 
jednovremeno sinhronizovano delovanje komplementarnih polja na 
vazdusne mase. 
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Heliocentricna meteorologija 


Polje visokog atmosferskog pritiska (H1033) i polje niskog 
pritiska (L977), su susedna polja a nemaju zajednicko delovanje jer su 
im cirkulacije vektora magnetskih polja razlicite. 

Uporedenjem vrednosti polja visokog pritiska H1033 i H1035 
dobija se podatak da je razlika pritisaka samo 2 milibara a da 
zajednicki meteoroloski front postoji samo sa H1035. 

Cestice Suncevog vetra kod nekomplementarnih polja imaju 
razlicite brzine pa dolazi do uzjamnog gusenja. Odnosno sporije 
cestice Suncevog vetra jednog polja atmosferskog pritiska gusi cestice 
brzeg polja atmosferskog pritiska, sto ima za posledicu da izmedu njih 
ne postoji zajednicki front. Poluprecnici cirkulacija magnetskih polja 
su razliciti pa je zahvatanje bazdusnih masa koje se nalaze izmedu 
nekomplementarnih polja razlicito. 

Zbog toga kod nekomplementarnih polja atmosferskog pritiska 
kretanje vazdusnih masa izmedu njih ima difuzni karakter. U principu, 
meteoroloski frontovi izmedu nekompelmentarnih polja mogu se javiti 
samo u slucaju pribliznih cirkulacija vektora magnetskih polja. 
Nekomplementarna polja atmosferskog pritiska nastala su od razlicitih 
mlazeva cestica Suncevog vetra cije su cirkulacije vektora magnetskih 
polja razlicite. Razlika u cirkulacijama vektora magnetskig polja 
posledica je razlicitih cirkulacija interplanetarnog polja ili razlicitog 
hemijskog sastava. Medutim, najvecu neusaglasenost stvaraju 
slobodna elektricna opterecenja koje nose cestice Suncevog vetra. 

Sve su to uslovi koji se moraju ispuniti da bi dva polja imala 
zajednicki front. Zbog toga ne postoji zajednicki usaglaseni 
meteoroloski front izmedu polja niskog i visokog atmosferskog 
pritiska koji su stvoreni od razlicitih Suncevih vetrova. Snazna 
komplementarna polja stvaraju Suncevi vetrovi koji u svom 
hemijskom sastavu imaju jedan od teskih elemenata kao sto je na 
primer gvozde. 

Kada u jednom Suncevom vetru postoje vise pojedinacnih 
mlazeva oni imaju priblizne cirkulacije vektora magnetskih polja i 
tada stvaraju veci broj komplementarnih polja na bliskim lokacijama. 
Na osnovu rezultata istrazivanja moze se zakljuciti da koronarna rupa 
na Suncu koja se nalazi u geoefektivnoj poziciji, udami talas cestica 
Suncevog vetra u interplanetamom prostoru i komplementarna polja 
atmosferskog pritiska predstavljaju jedan neraskidivi meteoroloski 
sistem. 
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Primeri komplementarnih polja 

27. oktobra 2008. godine 

Sinopticka situacija na Suncu u interplanetamom prostoru 
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Heliocentricna meteorologija 


27. novembra 2008. godine 





Karta 5. 
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8. decembar 2008. godine. 





Karta 6. 
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Heliocentricna meteorologija 


Istrazivanja su pokazala da posle snaznih erupcija vulkana ili 
koronamih rupa na Suncu, Suncev vetar prodire u Atlanski okean 
stvarajuci komplementarna polja sa jasno defmisanim pozicijama 
niskog i visokog atmosferskog pritiska. ( Islandski ciklon i Azorski 
anticiklon) 

Istovetnost sinoptickih situacija moze biti od velike koristi za 
dugorocnu prognozu vremena jer se pojava vulkana ili koronarnih 
rupa u geoefektivnoj pozuiciji na Suncu moze proracunati nekoliko 
meseci ranije. 

Ako se znaju heliografske koordinate vulkana ili koronarne 
rupe na Suncu, iz predhodnih rotacija, i lokacije ciklonske aktivnosti 
iz prethodnih rotacija onda se moze prognozirati lokacija ciklonske 
aktivnosti u narednim rotacijama. 

Na osnovu povrsine koronarne rupe moze se priblizno odrediti 
trajanje ciklonske aktivnosti, njena dubina i vreme pojave zajednickog 
meteoroloskog fronta komplementamih polja. 

Medutim, jedno od najvecih naucnih saznanja za izradu 
dugorocnu prognozu vremena je poznavanje uticaja cestica Suncevog 
vetra na promenu visine centralne izohipse na 10 milibarskoj povrsini. 
To znaci ako znamo vreme dolaska udarnog talasa cestica Suncevog 
vetra znacemo datum promene visine centralne izohise u polarnom 
pojasu odnosno znamo datum pojave komplementamih polja. 

Promena visine centralne izohipse predstavlja neoboriv dokaz 
o uticaju Suncevog vetra na vreme na Zemlji. To je u isto vreme 
dokaz postojanja heliocentricne meteorology e. 

Princip je uvek isti jer povezuje sinopticku situaciju na Suncu i 
sinopticku situaciju u interplanetarnom prostoru sa sinoptickom 
situacijom u polarnom pojasu.. 

U svim primerima na vidljivoj strani Sunca u geoefektivnoj 
poziciji postoji vulkan ili koronarna rupa koja eruptuje cestice 
Suncevog vetra. 

U interplanetarnom prostoru javlja se udarni talas cestica 
Suncevog vetra koji svojom kinetickom i elektricnom energy om 
prodire kroz plane tama magnetna vrata menja visinu centralne 
izohipse na 10 milibarskoj povrsini i pojacava ciklonsku cirkulaciju. 
Ovaj nebeski mehanizam moze se sagledati u polamim oblastima 
kako na severnoj tako i na juznoj hemisferi. 
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Pre dolaska udarnog talasa Suncevog vetra visina centralne 
izohipse na 10 milibarskoj povrsini bila je 30000 metara 
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Heliocentricna meteorologija 


Udarni talas cestica Suncevog vetra stigao je do Zemlje 21. 
marta i posle prolaska kroz planetama magnetna vrata smanjio visinu 
centralne izohipse na 10 milibarskoj povrsini sa 30000 na 29760 
metara. 



sati 
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Na juznoj hemisferi pre dolaska udamog talasa Suncevog vetra 
visina centralne izohipse na 10 milibarskoj povrsini bila je 30480 
metara. 



12Z 22 Mar 2009 10 mb 


Posle dolaska Suncevog vetra visina centralne izohipse je 30240 m. 



livei 


OOZ 23 Mar 2009 10 mb 
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Heliocentricna meteorologija 


Na osnovu rezultata istrazivanja moze se zakljuciti da 
istovremena pojava polja niskog i visokog atmosferskog pritiska 
odrzavaju energetsku neutralnost atmosfere. Polje niskog pritiska, 
stvorenog mlazom protona, ima kao protiv tezu polje visokog 
atmosferskog pritiska stvorenog mlazom elektrona. 

Istovremeni priliv elektrona i protona predstavlja osnovu 
opstanka svih zivih bica. Kada tog principa ne bi bilo onda bi zbog 
stalnog priliva protona ili elektrona doslo do povecanja pozitivnog ili 
negativnog elektricnog opterecenja atmosfere koje bi u kriticnom 
trenutku dovelo do katastrofe. 

Sve energije koje stizu sa Sunca mogu se smatrati elektricno 
neutralne bez obzira sto dolaze u posebnim mlazevima sa magnetnim 
omotacem. 
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Doc. 4. 

14. septembar 2008. 
U Beogradu 


Uticaj relativistickih elektrona na 
dnevni hod temperature i atmosferskog pritiska 

Influence of Relativistic Electrons on 
Atmospheric Pressure and Daily Temperature 

Regime 

M. T. Stevancevic, N. Todorovic 


Abstract 

Relativisticki elektroni predstavljaju nov meteoroloski 
parametar koji objasnjava dnevni hod atmosferskog pritiska koji je 
javlja u talasnom obliku sa dva maksimuma i dva minimuma i daje 
objasnjenje zasto se maksimalna dnevna temperatura javlja nekoliko 
sati kasnije od vremena maksimalne insolacije u uslovima stabilne 
atmosfere. 


Abstract 

Relativistic electrons represent new meteorological parameter 
which explains the daily regime of the atmospheric pressure. 
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Heliocentricna meteorologija 


Istrazivanja elektrona u atmosferi Zemlje donela su nova 
saznanja o dnevnom hodu temperature i atmosferskog pritiska. 
Relativisticki elektroni velikih energija (high-energy, relativistic 
electrons) predstavljaju nov meteoroloski parameter. To su elektroni 
visokih temperatura, koji prate dnevno hod Sunca i nose slobodna 
elektricna opterecenja veca od 2MeV. 


Oblak relativistickih elektrona 




100 


200 


300 


Geographic Longitude (degrees) 


Karta 1 . Courtesy IPS Radio and Space Services © Commonwealth of Australia 2008 


Zbog velike kineticke energy e elektrona, magnetno polje 
Zemlje nije u stanju da ih zadrzi. Elektroni relativistickih brzina 
prodiru u atmosferu kroz geomagnetsku anomaliju u ekvatorijalnom 
pojasu koja obavija celu planetu. 

Ulaskom u magnetno polje Zemlje elektroni stvaraju 
elektronski oblak iz koga pada “kisa” elektrona koji dopiru do tla 
(Electrons Precipitation). 
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Zbog velike kineticke energije elektroni prodiru u donje 
slojeve atmosphere, vodeni linijama magnetnog polja, gde ih ni oblaci, 
koji su najbolji apsorberi, ne mogu zadrzati. 


Prikaz elektronskog oblaka kada je Sunce na severnoj hemisferi 



Prikaz 1. 


Za Meteorolosku opservatoriju Beograd zenit Sunca je u 
12.38,48 a za meteorolosku stanicu Kosutnjak 12.39,00 sati (UTC+2). 

Kada je leto na sevemoj hemisferi, sevemo krilo elektronskog 
oblaka je mnogo vece nego juzno i prelazi, u principu, preko cele 
seveme hemisphere a nalazi se 158 minuta ispred zenita Sunca. Centar 
maksimalne koncentracije elektrona ima vreme kasnjenja u odnosu na 
vreme u zenitu tk = 218 minuta. Ove dve vrednosti imaju matematicki 
preciznu ponovljivost. 

Temperature relativistickih elektrona u elektronskom oblaku 
nisu iste. Laki brzi elektroni imaju temperaturu oko 100000 stepeni a 
teski “spori” elektroni od 700 do 900 hiljada stepeni. Temperatura 
elektrona zavise od stepena aktivnosti Sunca i elektricnog opterecenja 
elektrona. 
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Heliocentricna meteorologija 


Vece elektricno opterecenje znaci da je temperatura visa i 
obratno. Raspodela temperature u elektronskom oblaku kada je Sunce 
na severnoj hemisferi i ekvatoru nije ista. 

Raspodela temperature u elektronskom oblaku 


Kada je Sunce na severnoj hemisferi maksimalna temperatura 
elektronskog oblaka nalazi se u centru maksimalnog protoka 
elektrona. (prikazana punom linijom). Medutim, kada Sunce “prede” 
geomagnetski ekvator povecava se protok elektrona preko krila 
elektronskog oblaka pa raspodela temperature nije ista. (prikazana 
isprekidanom linijom.) 


Terrmpratnra 
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Prikaz 2. 
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Protok elektrona u Evropi 

U letnjem periodu kada je protok elektrona sa Sunca pojacan 
tada centar maksimalnog protoka prekriva celu Evropu. Koliki ce deo 
Evrope biti zahvacen zavisi od polozaja Sunca i jacine protoka 
relativistickih elektrona. 

Elektroni u Evropi 15. avgusta 2008. godine u 13 sati. (1 lh UTC) 



TECU 2 4- 6 0 10 12 U 16 10 20 22 24- 26 28 30 32 

Vertical TEC at 1 1 LIT, 1 5 Aug 2008 



Geographic Longitude (degrees) 


Karta 2. The hourly TEC maps present vertical TEC data (in TEC 
units, 1 TECU = 10 16 el / m 2 ) covering Europe 

Maksimalna dnevna temperature u Beogradu, 15. avgusta bila 
je 38.3 stepeni, odnosno najvisa ove godine. To je ujedno bila i 
najveca gustina elektrona iznad Evrope u toku cele 2008. godine. 
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Heliocentricna meteorologija 


Ako uporedimo koncentraciju elektrona lznad Evrope, 15. 1 17. 
avgusta, u isto vreme (11 UTC), onda se moze zakljuciti da postoji 
znacajana razlika koncentracije relativistickih elektrona. 


Elektroni u Evropi 17. avgusta 2008. godine u 13 sati. ( 1 lh UTC) 
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Vertical TEC at 11 LIT, 1 7 Aug 2008 
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Karta 3 . Courtesy IPS Radio and Space Services © Commonwealth of Australia 2008 


Maksimalna dnevna temperatura 17. avgusta bila je 24.2 
stepena To znaci da relativisticki elektroni, u sadejstvu sa ostalim 
vremenskim parametrima kao sto su insolacija, radijacija tla i 
advekcija vazdusnih masa, ucestvuju u odredivanju vrednosti 
maksimalne dnevne temperature. Analiza je pokazala da kada nema 
advekcije vazdusnih masa, vreme pojave maksimalne temperature u 
letnjem periodu odreduju elektroni. 
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Vreme kasnjenja maksimalne dnevne temperature 

Kada se analizira dijagram snage Suncevog zracenja i 
dnevnog hoda temperature za 21. avgust 2008. godine, na 
meteoroloskoj stanici Beograd - automatska stanica Kosutnjak 
primecuje se razlika u vremenu dostizanja maksimalnih vrednosti. 

Uporedni dijagram snage suncevog zracenja i hoda dnevne 
temperature, 21. avgusta 2008. (automatska stanica Kosutnjak) 



ONOCvjTrkOOOON't'OOOO 

CMCMOOOOOtHtHHHtHCSJ 
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Dijagram 1. 

MaKsimalna insolacija 646.4 (W/m2) u 12:18 sati po lokalnom 
vremenu (LT). Maicsimalna temperatura 30.8°C u 16:18 sati (LT). 
Vreme kasnjenja maksimalne dnevne temperature tk = 240 minuta. 
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Heliocentricna ineteorologija 


U cilju boljeg razumevanja gornjih dijagrama potrebno je 
jasno definisati sta meri automatska stanica u Kosutnjaku pod 
nazivom “CyiraeBO spa^ieite (W/m2) U klasicnoj meteorologiji 
koriste se termini Suncevo zracenje ili samo zracenje pa se postavlja 
pitanje da li je vazeca tenninologija ispravna. 

Dijagram snage zracenja Sunca na meteoroloskoj stanici 
Beograd - automatska stanica Kosutnjak predstavlja konverziju 
elektromagnetnog polja Sunca u datom trenutku. Radi se o talasnom 
nematerijalnom prenosu energije putem elektricnog polja Sunca. 

Energija koju Sunce zraci putem elektromagnetnog talasa 
moze se predstaviti Pointingovim vektorom koji glasi 

r = K x H (1) 

- gde je K vektor elektricnog polja a H vektor magnetnog 

polja. 

Pointingov vector T je upravan na ravan koju obrazuju 
vektori K i H i ima prirodu kolicnika iz snage i povrsine (snaga po 
jedinici povrsine). Energija se prenosi kroz elektromagnetno polje u 
pravcu i smeru Pointingovog vektora T, a kolicina prenesene energije 
po jedinici vremena i jedinici povrsine upravne na vector T jednaka je 
njegovom intenzitetu. Relacija (1) opisuje nematerijalan prenos 
energije zracenja Sunca. 

Medutim, Sunce osim nematerijalnog talasnog zracenja ima i 
materijalno zracenje u vidu atomskih cestica protona, jona, elektrona, 
nukleona, neutrina, neutrona i drugih cestica koje ulaze u atmosferu. 
Ulaskom u atmosferu materijalne cestice Suncevog vetra postaju 
meteoroloski vremenski parametri. 


Tabela dnevnog protoka cestica Suncevog vetra na geostacionarnoj 
orbiti. 


Proton Fluence Electron Fluence Neutron 

— Protons/cm2-day-sr — Electrons/cm2-day-sr — Monitor 


Date 

>1 MeV : 

>10 MeV 

>100 MeV 

>0.6 MeV 

>2 MeV 

% of bkgd 

2008 08 18 

2.5e+06 

1.8e+04 

3.8e+03 

9.2e+09 

l.le+07 

99.50 

2008 08 19 

9.7e+05 

1.7e+04 

3.9e+03 

3.6e+10 

1.2e+08 

99.80 

2008 08 20 

8.9e+05 

1.8e+04 

4.1e+03 

5.1e+10 

2.0e+08 

99.90 

2008 08 21 

8.3e+05 

1.9e+04 

3.9e+03 

4.4e+10 

1.6e+08 

100.14 

2008 08 22 

8.3e+05 

1.9e+04 

4.1e+03 

4.0e+10 

1.6e+08 

100.19 


Tabela 1. 
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Suncevo elektromagnetno zracenje 

Protoni i elektroni iz Tabele 1. su samo jedan deo cestica 
koje predstavljaju materijalno zracenje Sunca sto jasno ukazuje da 
“(CyH^eBO apa^eite) ” koje se koristi kod automatske stanice u 
Kosutnjaku, nije jasno definisano jer ne govori o kojoj se vrsti 
zracenja radi. 

Zato je neophodno da se nazivi usklade sa vazecom 
terminology om i umesto “Suncevo zracenje” treba koristiti tennin 
Suncevo elektromagnetno zracenje koje je nematerijalno za razliku 
od materijalnog zracenja Sunca datog u Tabeli l.(Suncev vetar). 

Koliko je vazno razdvajanje materijalnog od nematerijalnog 
zracenja Sunca pokazuju najnovija elektromagnetna istrazivanja hoda 
dnevne temperature i atmosferskog pritiska. 


Dnevni hod temperature 

Dnevni hod temperature, u vremenu stabilne atmosphere, 

odreduje: 

nematerijalni prenos energy e putem elektricnog polja 
Sunca (insolacija); 

konvektivni prenos toplote (radijacija tla) i 
materijalno zracenje Sunca u vidu elektrona, protona, 
jona, itd. 

Poznato je da elektroni donose vedrinu i povecanje 
temperature a protoni oblacnost i pad temperature. 

Energy e protonskih vetrova vece su od elektronskih pa svaki 
dolazak protonskog meteoroloskog fronta menja uobicajeni dnevni 
hod pritiska i temperature. 

Medutim, velike koncentracije elektrona sprecavaju pojavu 
oblacnosti tako sto u sadejstvu sa protonima vrse rekombinaciju 
jonizovanih atoma koji postaju elektricno neutralni i na taj nacin 
smanjuju proces nastanka oblacnih i kisnih kapi. 

Izraz da „ jutamje Sunce razbija oblake“ nije adekvatan jer tu 
ulogu imaju relativisticki elektroni koji dolaze sa Sunca. 
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Heliocentricna meteorologija 


Novi meteoroloski parametar - relativisticki elektroni 

Kada je atmosfera stabilna i nema advekcije vazdusnih masa, 
postavlja se pitanje koji su to vremenski parametri koji omogucavaju 
kasnjenje maksimalne dnevne temperature u odnosu na vreme 
maksimalne insolacije. 

Da bi temperatura rasla posle vremena maksimalne 
insolacije potrebna je dodatna energija. Merenja su pokazala da posle 
maksimalne insolacije temperatura vazduha u letnjim mesecima raste 
od 2 do 5 stepeni u zavisnosti od provodnosti atmosfere. Kada je 
provodnost slaba, odnosno kada ima oblaka, temperatura raste oko 2 
stepena. Pri otvorenom nebu, kada je vlaznost mala, temperatura raste 
do 5 stepeni. 

U klasicnoj meteorology i postoji misljenje da do povecanja 
temperature dolazi usled radijacije tla. Ako je to tako onda mora da 
postoji korelacija izmedu temperature tla i temperature vazduha. 

To znaci, sto je temperatura tla visa to ce radijacija biti jaca, 
pa ce vreme kasnjenja maksimalne dnevne temperature u odnosu na 
vreme maksimalne insolacije biti duze. U suprotnom kada je razlika 
temperature vazduha i temperature tla manja, to je radijacija manja pa 
je uticaj radijacije na temperaturu vazduha manji a vreme kasnjenja 
bice krace. Ako je to tako onda ce vreme kasnjenja tk biti funkcija 
razlike temperature tla i temperature vazduha. 

Tabela maksimalne dnevne temperature vazduha i temperature tla (u 
14.38 LT) na 2, 5 i 10 santimetara dubine.-Beogradska meteoroloska 
opservatorija. (Aleksandar Pesic) 


tmax( vazduha) t2cm t5 cm tlO cm 


18-Aug 

27.8 

32.2 

30.5 

28.0 

19-Aug 

30.0 

33.8 

31.6 

28.6 

20-Aug 

35.0 

35.8 

32.7 

29.7 

21 -Aug 

31.9 

35.1 

32.2 

29.5 

22-Aug 

36.3 

36.4 

33.3 

30.3 


Tabela 2. 
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Temperaturni dijagram u periodu od 18. do 22. avgusta 2008. 



Na osnovu dijagrama 2. moze se zakljuciti da najveci uticaj na 
dnevni hod temperature moze da ima sloj na dubini od 2 cm. Sloj na 
10 cm prakticno nema uticaja jer je njegova temperatura u vecini dana 
niza od temperature vazduha. Temperatura sloja na dubini od 5 cm 
ima samo delimican uticaj. 

Da bi istrazili uticaj radijacije tla na vreme kasnjenja 
maksimalne dnevne temperature, u odnosu na vreme maksimalne 
insolacije razmotricemo granicni slucaj koji podrazumeva da se 
maksimalna temperatura tla na dubini od 2 cm ne menja sve do kasnih 
popodnevnih sati, usled inercije tla. U ovom slucaju cilj istrazivanja je 
utvrdivanje da li postoji ili ne postoji korelacija izmedu temperature 
tla i temperature vazduha posle vremena maksimalne insolacije. 


76 


Heliocentricna meteorologija 


Tabela razlike 
kasnjenja 

temperature tla i temperature 

vazduha i vreme 


t2cm - tmax 

tk (minuti x 100) 

18-Aug 

4.4 

2.06 

19-Aug 

3.8 

2.36 

20-Aug 

1.8 

2.4 

21 -Aug 

2.2 

2.4 

22-Aug 

0.1 

2.08 


Tabela 3. 


Dijagram tk u funkciji razlika temperatura 
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Dijagram 3. 

Iz dijagrama 3. moze se zakljuciti da ne postoji korelacija 
izmedu maksimalne temperature tla i vremena kasnjenja maksimalne 
dnevne temperature vazduha cak i pod pretpostavkom da se 
temperatura tla ne menja. 


Beogradska skola meteorologiie 


Dosadasnja istrazivanja izvrsena su pod pretpostavkom da se 
temperatura tla ne menja. Medutim, temperatura tla opada posle 
dostizanja maksimane vrednosti sto pokazuju sledeca merenja. 


Merenja od 4. septembra 2008. godine na lokaciji Beogradske 
meteoroloske opservatorije. (N.Todorovic) 


16:10 


16:20 


16:30 


16:55 


Tabela 4. 









Merenja su pokazala da je vreme maksimalne insolacije bilo 
u 12:32 a vreme maksimalne radijacije tla je u 13:10, odnosno 28 
minuta kasnije u odnosu na vreme maksimalne insolacije. 
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Heliocentricna meteorologija 


Temperatura vazduha i temperatura tla na 2 cm i 5 cm dubine 



Dijagram 4. 

Istrazivanja pocivaju na cinjenici da sto je razlika 
temperature tla i vazduha manja to je uticaj radijacije manji a 
konvektivni prenos toplote slabiji. To znaci da se temperatura vazduha 
moze povecavati usled radijacije samo dok je temperatura tla visa od 
temperature vazduha. 

Na osnovu merenja moze se zakljuciti da temperatura tla na 
dubini od 5 cm nema uticaja na temperaturu vazduha. Temperatura tla 
na dubini od 2 cm najveca je 28 minuta posle vremena insolacije i 
opada naglo do 15 sati. Posle tog vremena prestaje njen uticaj. 

Na osnovu dijaragama 4. i Tabele 4. moze se zakljuciti da 
radijacija tla nije uzrok kasnjenja vremena maksimalne dnevne 
temperature jer temperatura vazduha raste i posle prestanka radijacije 
tla. 
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U cilju pronalazenja energije, koja utice na vreme kasnjenja, 
krenuce se sa novim naucnim pristupom. Heliocentricni pristup pociva 
na uporedenju jacine dnevnog protoka elektrona i vreme kasnjenja tk 
maksimalne dnevne temperature. 

Protok elektrona 



Vreme kasnjenja maksimalne dnevne temperature 



Dijagrami 5. i 6. pokazuju da postoji korelacija izmedu 
vremena kasnjenja i jacine dnevnog protoka elektrona. 
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Heliocentricna meteorologija 


Da bi se doslo do odgovora koja energija izaziva porast 
temperature, istrazicemo materijalno zracenje Sunca posle vremena 
maksimalne insolacije. 

Porast temperature mogu da izazovu samo elektroni dok su 
sve ostale cestice neutralne ili obaraju temperaturu. 

Elektroni koji svakodnevno prelaze preko nasih prostora su 
relativisticki elektroni velikih termalnih energija koji prate kretanje 
Sunca i u principu na sevemoj hemisferi imaju oblik kao na 
Grafickom prikazu 1 . 

To znaci da bi merenje koncentracije elektrona, posle 
vremena maksimalne insolacije, bila dobra osnova za sagledavanje 
energije koja izaziva porast temperature. 

Iz Tabele 1. dobijamo podatak o dnevnom protoku 
relativistickih elektrona cije su energije vece od 2MeV. U uslovima 
stabilne atmosphere zanemaricemo elektrone cije su energije reda 0,6 
MeV, zbog male termalne energije. 

Uporedenjem jacine protoka elektrona i vremena kasnjenja 
tk maksimalne dnevne temperature (Dijagrami 4. i 5.) vidi se da 
postoji korelacija. 

To znaci da bismo istrazili uticaj relativistickih elektrona na 
vreme kasnjenja maksimalne dnevne temperature potrebni su sledeci 
memi podaci: 

maksimalna temperatura vazduha na 2 metra; 

vreme pojave maksimalne temperature; 

snaga elektricnog polja Sunca; 

vreme maksimalne insolacije; 

dnevni protoka relativistickih elektrona; 

maksimalna brzina elektrona i 

vreme kasnjenja maksimalne dnevne temperature. 


Istrazivanja su pokazala da korelacija izmedu jacine protoka 
relativistickih elektrona i vremena kasnjenja maksimalne dnevne 
temperature daje odgovor na pitanje koja energija povecava dnevnu 
temperaturu i odreduje vreme pojave maksimalne temperature posle 
vremena maksimalne insolacije. Dijagram 7. i 8. 
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Protok relativistickih elektrona 



Vreme kasnjenja maksimalne dnevne temperature u odnosu na vreme 
maksimalne insolacije. 



Dijagram 8. 
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Heliocentricna meteorologija 


Istrazivanja su pokazala da je brzina elektrona jedan od faktora 
koji ucestvuje u odredivanju vremena kasnjenja. 

Vreme pojave centra maksimalne vertikalne koncentracije 
elektrona (TEC) u zenitu i vreme maksimalne dnevne temperature je 
isto. 

Prosecni dnevni hod snage elektromagnetnog zracenja, termalne 
energije elektrona i temperature vazduha u uslovima stabilne 



Dijagram 9. 
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Koliki je znacaj velikog protoka elektrona pokazuje sledeci 
primer gde temperatrura raste i posle smanjenja elektromagnetnog 
zracenja usled naoblacenja. 


Parametri 19. septembra 2008. godine. 



N V W COOfvJ^'OOOONOCvJ 
OOOOHHHtHHCSIC'JOO 

Dijagram 10. 

-maksimalna snaga elektromagnetnog zracenja 673.2 (W/m2) u 12:00. 
-snaga je opala na oko 100(W/m2) u 12:30. 

-maksimalna temperatura u 16:06 je 14.1°C . 

-protok elektrona 1 .4e+07 sa brzinom od 349km/s. 

-vreme kasnjenja 4 sata i 6 minuta. 

Temperatura umesto da opada posle smanjenja snage zracenja, ona 
raste sve do 16.06 sati. 
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Heliocentricna meteorologija 


U drugom slucaju kada je protok elektrona slab i ima malu 
brzinu, tada relativisticki elektroni nemaju uticaja na hod temperature. 

Parametri 23. septembra 2008. godine. 



HC0rHC0inf-.cr>HC0inf-a>H 

NNOOOOOHtHHHHN 

Dijagram 11. 

- snaga elektromagnetnog zracenja 667.5 (W/m2) u 12:36. 

- maksimalna temperatura 15.6°C u 12:46. 

- protok elektrona slab 3.2e+06 sa brzinom od 282 km/s 

- vreme kasnjenja lOminuta. 

Temperatura opada 10 minuta posle maksimuma osuncavanja 
jer je koncentracija elektrona slaba sa izuzetno malom brzinom. 

Iz ova dva primera moze se sagledati znacaj jacine protoka 
relativistickih electrona na dnevni hod temperature i vreme kasnjenja 
maksimalne dnevne temperature. 
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Dnevni hod atmosferskog pritiska 

Jedna od najvecih nepoznanica klasicne meteorologije je 
pravilnost talasnog oblika dnevnog hoda atmosferskog pritiska sa dva 
maksimuma i dva minimuma. Medutim, istrazivanja uticaja 
elektronskog oblaka na dnevni hod atmosferskog pritiska dala su 
odgovor na ovo pitanje. 


Elektronsko krilo prekriva Evropu. 



345 J50 0 5 10 15 20 25 30 

Geographic Longitude (degrees) 


Karta 4. Courtesy IPS Radio and Space Services © Commonwealth of Australia 2008 


Prekrivanje Evrope elektronima u letnjim mesecima pocinje 
oko 6,30 sati a dostize maksimum, u principu, oko 10 sati (LT). 
Zapazeno je da vreme pojave maksimalne koncentracije elektrona 
zavisi od jacine protoka i brzine relativistickih elektrona. 
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Heliocentricna meteorologija 


Prvi maksimum atmosferskog pritiska 

Poznato je da u vreme stabilne atmosfere dnevni hod 
atmosferskog pritiska ima veliku pravilnost u obliku talasa sa dva 
maksimuma. Prvi maksimum javlj a se oko 10 sati pre podne i drugi 
oko 22 sata. 

Kada nema meteoroloskih frontova, odnosno nema protonskih 
Suncevih vetrova, rezultati istrazivanja pokazali su da postoji 
korelacja izmedu koncentracije elektrona i porasta atmosferskog 
pritiska. Severno krilo elektronskog oblaka prekriva Evropu u ranim 
jutamjim satima pa atmosferski pritisak raste u fukciji porasta 
koncentracije elektrona. Kada severno krilo dostigne zenit, po 
lokalnom vremenu, koncentacija elektrona je najveca. Posle dostizanja 
maksimalne koncentracije elektrona javlj a se prvi maksimum u 
dnevnom hodu atmosferskog pritiska. Tako se doslo do saznanja da 
prvi maksimum atmosferskog pritiska izaziva severno krilo 
elektronskog oblaka. (Graficki prikaz 1 .) 

Prateci vreme maksimalne koncentracije elektrona i vreme 
maksimalne pojave atmosferskog pritiska dobija se podatak da se radi 
o istom vremenu. 

Posle prolaska elektronskog krila koncentracija elektrona 
opada a opada i atmosferski pritisak. Korelacija izmedu pada 
koncentracije elektrona i pada atmosferskog pritiska ima matematicku 
preciznost. 

Sa Karte 7. moze se videti da koncentracija elektrona u 
elektronskom krilu zavisi od geografske sirine, odnosno veca 
geografska sirina manja koncentracija i obrtno. To znaci da ce 
promene dnevnog hoda atmosferskog pritiska zavisiti od geografske 
sirine i koncentracije elekrona. 

Najveca koncentracija elektrona u sevemom elektronskom 
krilu je oko ekvatora a najmanja na polovima, sto ukazuje da ce 
najvece promene dnevnog hoda atmosferskog pritiska biti u 
ekvatorijalnom a namanje u polarnom pojasu. 

Definicija 1. 

Porast i pad atmosferskog pritiska, u slucaju stabilne 
atmosfere, direktno je propocionalan porastu i padu 
koncentracije relativistic kih elektrona i ne zavisi od temperature 
vazduha. 
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Na osnovu teorijskih osnova heliocentricne meteorologije 
promene atmosferskog pritiska usled promene temperature mogu 
zanemariti. Do takve tvrdnje doslo se matematickim putem ali nije 
bilo eksperimentalnog dokaza. Medutim, postavljanjem automatskih 
stanica, koje istovremeno prate trend temperature i atmosferskog 
pritiska, dobija se eksperimentalni dokaz da izmedu temperature i 
pritiska u pojedinim periodima ne postoji korelacija. 

To se najbolje moze sagledati prateci istovremene trendove 
temperature i atmosferskog pritiska kada je atmosfera stabilna. 

Dnevni hod temperature i pritiska 



Sati 


Djagram 12. 

U oznacenim periodima podudamost izmedu hoda temperature i 
hoda atmosferskog pritiska ne postoji sto jasno ukazuje da se promene 
pritiska usled promene temperature mogu zanemariti. 
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Heliocentricna meteorologija 


Drugi maksimum atmosferskog pritiska 

Istrazivanja uzroka pojave drugog maksimuma pokazala su da 
centar maksimalnog protoka relativistickih elektrona izaziva 
povecanje koncentracije elektrona u vecernjim satima sto ima za 
posledicu povecanje atmosferskog pritiska. (Graficki prikaz 1.) Kada 
je atmosfera stabilna povecanje koncentracije relativistickih elektrona 
zapocinje oko 19 sati(LT). 


Kretanje elektrona 



Karta 5 . Courtesy IPS Radio and Space Services © Commonwealth of Australia 2008 


Sa karte 8. vidi se da jedan deo elektrona skrece prema Evropi. 
Postavlja se pitanje zasto elektroni skrecu. Na osnovu geomagnetskih 
istrazivanja dolazi se do saznanja da se najsnaznija evropska 
geomagnetska linija prostire sredinom evropskog kontinenta. 
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To je linija najvece magnetske indukcije B, evropskog 
kontinenta po kojoj se krecu energije Suncevog vetra koje dolaze iz 
pravca jugozapada, sto je slucaj sa relativistickim elektronima. Iz 
teorijskih osnova heliocentricne elektromagnetne meteorolgije znamo 
da je postojanje magnetnih linija osnov svih kretanja u 
interplanatarnom prostoru i atmosferi Zemlje. To znaci da jedan deo 
relativistickih elektrona, kada je Sunce na zapadu, voden linijama 
geomagnetskog polja skrece prema severoistoku sa najmanjim 
otporom. 

Kako se centar maksimalnog protoka elektrona priblizava 
geomagnetskoj liniji tako se koncentracija elektrona povecava u 
Evropi a atmosferski pritisak raste. Najveca koncentracija 
relativistickih elektrona u Evropi je u trenutku kada centar 
maksimalnog protoka elektrona presece geomagnetsku liniju. 



Karta 6. Courtesy IPS Radio and Space Services © Commonwealth of Australia 2008 


Vertical TEC at 19 UT, 10 Sep 2008 


345 550 J&5 0 5 1 0 15 20 25 30 

Geographic Longitude (degrees) 
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Heliocentricna meteorologija 


Tako se doslo do saznaja da je vreme kada centar 
maksimalnog protoka elektrona presece geomagnetsku liniju i vreme 
maksimane vrednosti atmosferskog pritiska isto. To ukazuje da se 
drugi maksimum atmosferskog pritiska stvara dejstvom centra 
maksimalnog protoka relativistickih elektrona. 

Koncentracija elektrona u nocnoj propagaciji je, u principu, 
manja nego u dnevnoj pa je i vrednost drugog maksimuma 
atmosferskog pritiska manja. 

Kada primenimo jednacinu za pritisak 
Pa = Pv + Psv + Pel 

gde je Pa-apsolutna vrednost ukupnog atmosferskog 
pritiska, -Pv-parcijalni vazdusni pritisak, -Psv-parcijalni 
pritisak cestica Suncevog vetra i Pel parcijalni 
elektrostaticki pritisak, 

onda je promena apsolutne vrednosti dnevnog hoda atmosferskog 
pritiska odredena odnosom koncentracije protona i elektrona. 

U uslovima stabilne atmosphere, vrednost promene 
atmosferskog pritiska odredena je promenom koncentracije elektrona 
u vazdusnom stubu od tla do gornje granice atmosphere. 

Definicija 2. 

Apsolutna vrednost promene dnevnog hoda atmosferskog 
pritiska, u uslovima stabilne atmosfere, odredena je promenom 
koncentracije elektrona u vazdusnom stubu od tla do gornje 
granice atmosphere. 

Definicijama 1. i 2. udareni su temelji Atomskoj 
meteorologiji, kao posebnom delu heliocentricne meteorology e, 
zasnovanoj na materijalnom zracenju Sunca. Danasnji stepen razvoja 
satelitskih komunikacija omogucava da se vrednosti materijalnog 
zracenja Sunca dobijaju u realnom vremenu sto omogucava naucnoj 
heliocentricnoj meteorologiji nove pristupe u istrazivanju vremena. 

Atomska meteorologija treba da obuhvati kineticku, 
elektricnu i termalnu energiju koju nose cestice Suncevog vetra. Od 
posebnog interesa za poljoprivtrdu je hemijski sastav cestica 
Suncevog vetra, odnosno hemijski sastav kise. 
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Tipicni dnevni hod elektrona u letnjem periodu na prostorima Evrope 



Dijagram 13. 

Tipicni dnevni hod pritiska 
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Dijagram 14. 

Prosecna apsolutna vrednost promene dnevnog hoda 
atmosferskog pritiska na nasim prostorima je oko 2 mb. (Dijagram 14.) 
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Heliocentricna meteorologija 


Kod snaznih elektronskih koncentacija 4.0e+08 sa brzinom 
vecom od 600 kilometara u sekundi, vrednost promena dnevnog hoda 
atmosferskog pritiska na nasim prostorima krece se oko 
5mb.(Dijagram 15.) 

U oba slucaja dnevni hod atmosferskog pritiska pokazuje 
veliku pravilnost u skladu sa dnevnim hodom koncentracije elektrona. 
(Dijagram 13.) 
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Dijagram 15. 


Pravilnost talasnog oblika sa dva maksimuma i dva minimuma, 
pri stabilnoj atmosferi i istim koncentracijama elektrona, ima 
matematicku ponovljivost. 
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Pravilnost dnevnog hoda atmosferskog pritiska je plane tama 
meteoroloska pojava koja se javlja na svim kontinetima. 

U zimskom periodu pri velikim koncentacijama i velikim 
brzinama elektrona, vreme kasnjenja maksimalne dnevne temperature 
moze biti kao u letnjem periodu. 
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Dijagram 16 


1 1.12. 2008. godine : Protok elektrona 4.4e+07 
MaKcimalna insolacija 311.1 (W/m2) u 1 1 :24h 
MaKC temperature 9. 9°C u 1 5: 14h 
Vreme kasnjenja 230 minuta 

Medutim, uobicajeno je da kada Sunce „prede“ na juznu 
hemisferu da se koncentracija elektrona smanjuje na sevemoj 
hemisferi sto ima za posledicu da se smanjuje vreme kasnjenja. U 
zimskom periodu, kod ekstremno slabog protoka elektrona, vreme 
kasnjenja i vreme maksimalne insolacije je isto. 
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Heliocentricna meteorologija 


Sunce na juznoj hemisferi 

Kada je Sunce “prede” na juznu hemisferu elektroni pokazuju 
lokaciju geomagnetske anomalije u Atlanskom okeanu. To je lokacija 
najslabije magnetne odbrane Zemlje. Tako su elektronska i magnetna 
merenja potvrdila lokaciju geomagnetske anomalije. 



Karta 7. Courtesy IPS Radio and Space Services © Commonwealth of Australia 2008 


Posle prolaska geomagnetske anomalije dolazi do deformacije 
elektronskog oblaka usled dejstva magnetnog polja Zemlje. 
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Osim geomagnetske anomalije elektroni su pokazali da postoji 
i elektronska ekvatorijalna anomalija. To je potpuno novo saznanje 
koje duboko zadire u teorijske osnove tropskih ciklona. 



Karta 8. Courtesy IPS Radio and Space Services © Commonwealth of Australia 2008 


Ekvatorijalna elektronska anomalija pokazuje najmanju 
koncentraciju elektrona. Kretanje elektrona iznad elektronske 
anomalije stvara vrtlozno kretanje vazdusnih masa koje imaju smer u 
pravcu kazaljke na satu. (anticiklonalna cirkulacija). 
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Heliocentricna meteorologija 


Iznad elektronske ekvatorijalne anomalije elektronski oblak 
se ponovo deli na dva dela. 



Karta 9. Courtesy IPS Radio and Space Services © Commonwealth of Australia 2008 


Postavlje se pitanje sta skrece elektrone. Poznato je da se 
energije mogu kretati samo po linijama magnetnog polja. 
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Kada se pogleda karta horizontalne komponente magnetnog 
polja Zemlje (Karta 16) moze se zapaziti da je lokacija elektronske 
ekvatorijane anomalije (Karta 8.) podudama sa lokacijom maksimalne 
jacine horizontalne komponente magnetnog polja. 


Horizontal Intensity (microTesla) 



Karta 16. 


Tako se poznavanjem horizontalnih linija magnetnog polja 
dolazi do saznanja o uzroku kretanja elektronskog oblaka i njegove 
deobe na severni i juzni krak. 
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Heliocentricna meteorologija 


Medutim, najvece iznenadenje je da kada se Sunce 
nadeiznad Australije. U tom vremenskom periodu menja se celokupna 
struktura elektronskog oblaka koja se manifestuje tako da nepoznata 
sila skrece elektrone prema severu. 

Da nepoznata sila postoji najbolje se moze sagledati kada je 
Sunce duboko na jugu. Tada elektroni prodiru sve do juznog pola i 
frontalno se krecu prema Australiji. Ocekivalo se da ce elektronski 
front preci preko cele teritorije Australije. 
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Karta 1 0 . Courtesy IPS Radio and Space Services © Commonwealth of Australia 2008 


Medutim, nepoznata sila F je tako snazna da deformise 
elektronski front. Kako se elektroni priblizavaju Australiji tako se 
elektroni postepeno povlace prema severu i zaobilaze Australiju. 
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Linije magnetnog polja povijaju se prema severu i zaobilaze 
kontinent sto je u suprotnosti sa rezultatima svih dosadasnjih 
istrazivanja na severnoj hemisferi. 
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Vertical TEC at 05 UT, 25 Oct 2006 


Karta 1 1 Courtesy IPS Radio and Space Services © Commonwealth of Australia 2008 


Da bi elektroni skrenuli potrebna je sila. Ta sila mora da bude 
nematerijalna i da ima istu polarizaciju kao elektroni. Medutim, reci 
da Australija ima elektronsku polarizaciju prelazi u naucnu fantastiku. 
Ovu prirodnu pojavu nazvacemo Australijska anomalija a svako 
njeno tumacenje sa ovim novoom znanja bilo bi pogresno. 
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Heliocentricna meteorologija 


Posle prolaska Australije elektronski oblak ponovo prodire 
prema jugu i u potpunosti zaobilazi Australiju. Moze se videti da 
elektroni prate zapadnu obalu Australije. 



Katra 12. Courtesy IPS Radio and Space Sendees ©Commonwealth of Australia 2008 
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Vertical TEC at 1 1 UT, 12 Jan 2009 


Jedno od najvecih nepoznanica je ta da se protok elektrona 
povecava iznad svih kontinenata, usled povecanja magnetske 
indukeije, a samo iznad Australije smanjuje. 
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Teritorija Australije odbija elektrone cak i u slucaju kada je 
Sunce u zenitu iznad nje. Juzni delovi Australia imaju izrazito malu 
koncentraciju elektrona u toku cele godine. 



Karta 1 3 . Courtesy IPS Radio and Space Services © Commonwealth of Australia 2008 


Sunce nalazi izvan elektronskog oblaka a centar maksimalnog 
protoka elektrona severoistocno od zenita Sunca. Tako elektronski 
oblak gubi uobicajenu formu koja postoji kada je Sunce iznad ostalih 
kontinenata. 



102 
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Vrste vrtloznog kretanja vazduha 

Istrazivanja relativistickih elektrona donela su nova saznanja 
o aktivnosti cestica Suncevog vetra. Rezultati su pokazali da, u 
zavisnosti od energije koja ulazi u atmosferu, postoji dve vrste 
vrtloznog kretanja i to: protonski ciklon koji se stvara protonskim 
cesticama Suncevog vetra i elektronski anticiklon koji se stvara 
relativistickim elektronima cije energije prelaze vrednosti od 2 MeV. 

U zavisnosti od oblika kretanja svi cikloni se dele u dve 
grupe i to: cikloni sa preciznim kruznim kretanjem vazdusnih masa i 
cikloni sa spiralnim kretanjem vazdusnih masa. 

Protonski ciklon sa preciznim kruznim kretanjem vazdusnih 
masa moze da se javi samo u polamom i ekvatorijalnom pojasu. 

Protonski polarni ciklon 

GFSOl-hPa HEIGHT ANALYSIS 

Northern Hemisphere 
90E 
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U tropskom pojasu veliki broj protonskih tropskih ciklona sa 
preciznim kruznim kretanjem moze se objasniti velikom elektricnom 
energijom i vecom masom protonskih cestica Suncevog vetra koje 
zbog dejstva gravitacione sile lakse prodiru u dubinu atmosphere. 

Pojava polarnih elektronskih ciklona na velikim visinama je 
sezonska prirodna pojava u polamom pojasu koja se javlja u ljetnjim 
mescima. 

Elektronski polarni anticiklon 

GFSOl-hPa HEIGHT ANALYSIS 


Southern Hemisphere 
90 W r 



Elektronski vrtlog sa preciznim kruznim anticiklonalnim 
strujanjem vazduha moze da se javi u tropskom pojasu samo iznad 
magnetne ili elektronske anomalije. To ukazuje da za pojavu 
elektronskih anticiklona postoji prostorna i elektromagnetna 
ogranicenja. 
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Heliocentricna meteorologija 


U tropskom pojasu zbog male mase elektrona i slabog uticaja 
gravitacione sile, elektronski anticikloni sa preciznim kruznim 
kretanj em retko j avlj aju. 

Medutim, protonska i elektronska vrtlozna kretanj a mogu se 
javiti u svim delovima sveta, u obliku polja niskog ili visokog 
atmosferskog pritiska. 

Energije koje stvaraju protonske i elektronske vrtloge sa 
spiralnim kretanj em vazdusnih masa daleko su manje nego kod 
vrtloga sa kruznim kretanj em vazdusnh masa. 



Protonski ciklon hariken RITA 


Tropski protonski ciklon sa kruznim kretanj em vazdusnh masa 
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Doc. 5 

10. oktobra 2008. god. 
U Beogradu 


Analiza zahladenja 
14. septembra 2008. godine 


Analysis 

of 

Cold Spell from September 14th 2008 


Milan T. Stevancevic 


Abstract 

U ovom dokumentu obradena je mogucnost dugorocnog 
prognoziranja vremena pomocu meteoroloskog kalendara i 
tromesecnog magnetnog ciklusa regionalnih magnetnih polja. 


Abstract 

The document discusses the possibility of the long-term 
weather forecasting with the help of the meteorological calendar and 
quarterly magnetic cycle of the regional magnetic fields. 
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Heliocentricna meteorologija 


Pad temperature 

U 2008. godini, 14. septembra, doslo je do velikog pada 
temperature. Maksimalna dnevna temperatura je pala sa 32,3 na 10,7 
stepeni, odnosno pad temperature je bio 21,6 stepeni. 
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10 



Dijagram 1. 


Medutim, ukupan pad maksimalne dnevne temperature od 6. 
septembra, kada je temperature bila 37,5 stepeni, pa do 14. septembra, 
kada je pala na 10,7 stepeni, iznosio je 26,8 stepeni. 
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Da bi se istrazio uzrok velikog pada temperature u septembru 
neophodno znati silu, odnosno energiju koja je oborila temperaturu. 

Deskripcija kao nacin za objasnjenje pada temperature ne 
moze se prihvatiti bez obzira na validnost subjektivnog opisa. 

Poznato je da bez poznavanja site za neku meteorolosku 
pojavu, svaka deskripcija postaje bespredmetna. 

Osnovni cilj ove analize je pronalazenje energije i izvor te 
energije. Iz teorijskih osnova heliocentricne meteorologije znamo da 
samo protoni velikih kinetickih energija i velikog elektricnog 
opterecenja mogu da stvore ciklonsku aktivnost. 

Uzimajuci u obzir da se izvori velikih mlazeva protonskih 
energija nalaze na Suncu u obliku koronarnih rupa ili vulkana onda sa 
istrazivanjem energije treba krenuti od sinopticke situacije na Suncu. 

Da bi dobili datum relevantne sinopticke situacije na Suncu 
potrebno je uracunati vreme preleta energije od Sunca do Zemlje i 
vreme kretanja energije od ulaska u atmosferu do dolaska na nase 
prostore. Prosecno vreme preleta mlaza cestica Suncevog vetra iz 
koronarnih rupa od Sunca do Zemlje oko 48 sati. 

Istrazivanja Beogradske skole meteorologije pokazala su da od 
trenutka kada mlaz cestica Suncevog vetra ude u atmosferu Zemlje pa 
do dolaska na nase prostore protekne od 8 do 10 dana. 

To ukazuje da sinopticku situaciju, koja moze da da odgovor o 
izvoru energije koja je oborila temperaturu 14. septembra treba traziti 
oko 10 dana ranije od dana obaranja temperature. 

U nasem slucaju to je sinopticka situacija na Suncu koja je bila 
4. septembra 2008. godine. Izvor energije moze da bude samo vulkan 
koji je eruptovao cestice Suncevog vetra ili koronama rupa koja je 
usla u geoefektivnu poziciju. Radi se o koronarnoj rupu CH 339. 

Ukoliko je doslo do ulaska koronarne rape u geoefektivnu 
poziciju, onda u interplanetarnom prostora mora postojati udarni talas 
cestica Suncevog vetra. 

Poznavanje sinopticke situacije na Suncu je potreban uslov ah 
nije dovoljan. Zbog toga potrebno je poznavati sinopticku situaciju u 
interplanetarnom prostora. 

Dokaz da se koronama rupa nalazi u geoefektivnoj poziciji 
daju merenja koja se dobijaju sa ACE satelita koji se nalaze u 
Lagranzeovoj tacki u pravcu Sunca. 

Sva dalja istrazivanja zapocinju od sinopticke situacije na 
Suncu i interplanetarnom prostora. 
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Heliocentricna meteorologija 


S inopti cka situacija na Suncu 4. septembra 2008. godine. 



Slika 1. 


Sinopticka situacija u interplanetarnom prostoru 



Dijagram 2. 




Na sinoptickoj situaciji na Suncu vidi se da koronarna rupa CH 
339 nije jedinstvena vec da je podeljena na prvi manji i drugi veci deo. 
Prvi manji deo nalazi se neposredno pred ulazak u geoefektivnu 
poziciju dok ce glavnina uci u geoefektivnu poziciju tri dana kasnije. 
Kao rezultat takve prostorne raspodele u interplanetarnom prostoru 
treba ocekivati dva udarna talasa. Prvi deo koronarne rupe ima brzinu 
od 542 km/sek dok drugi 688 km/sek. 

Ovako komponovan mlaz Suncevog vetra stvara u Atlanskom 
okeanu komplementarno polje visokog i niskog pritiska i zajednicki 
meteoroloski front. 


Sinopticka situacija u atmosferi 6.septembra 2008. godine 



Karta 1. 
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Heliocentricna meteorologija 


Rezultat delovanja meteoroloskog fronta, komplementarnih 
polja, (991 mb- 1019mb), je pad maksimalne dnevne temperature na 
lokaciji Beogradske meteoroloske opservatorije, u periodu od 12. do 
25.. septembra, odnosno u periodu od 21-og do 23-eg dana 
meteoroloskog meseca, prikazan je na Dijargamu 3. 



Najniza temperatura bila je 14. septembra, odnosno 23. dana 
devetog meteoroloskog meseca u 2008. godini. 


Dugorocna prognoza vremena 

Jedno od osnovnih pitanja koje se moze postaviti je: da li je 
postojala mogucnost dugorocnog prognoziranja velikog pada 
temperature?. 

Meteoroloska godina zapocela je 24. decembra 2007. godine i 
do septembra imala je tri ciklusa regionalnih magnetnih polja. Jedan 
ciklus regionalnih magnetnih polja traje tri meteoroloska meseca. 
Tako je 23. avgusta zapoceo cetvrti ciklus regionalnih magnetnih 
polja. 
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Ako se zna da postoji tromesecna ponovljivost regionalnih 
magnetnih polja onda se moze sagledati kretanje maksimalne 
temperature u predhodnim regionalnim magnetnim ciklusima 23-ceg 
dana prvog meteoroloskog meseca. 

Meteoroloski kalendar 2008. godine. 


dani 

Prvi ciklus 

drugi ciklus 

treci ciklus 

cetvrti ciklus 

1 

24-Dec 

14-Mar 

3-Jun 

23-Aug 

2 

25-Dec 

15-Mar 

4-Jun 

24-Aug 

3 

26-Dec 

16-Mar 

5-Jun 

25-Aug 

4 

27-Dec 

17-Mar 

6-Jun 

26-Aug 

5 

28-Dec 

18-Mar 

7-Jun 

27-Aug 

6 

29-Dec 

19-Mar 

8-Jun 

28-Aug 

7 

30-Dec 

20-Mar 

9-Jun 

29-Aug 

8 

31-Dec 

21-Mar 

10-Jun 

30-Aug 

9 

1-Jan 

22-Mar 

1 1-Jun 

31 -Aug 

10 

2-Jan 

23-Mar 

12-Jun 

1-Sep 

11 

3-Jan 

24-Mar 

1 3-Jun 

2-Sep 

12 

4-Jan 

25-Mar 

1 4-Jun 

3-Sep 

13 

5-Jan 

26-Mar 

1 5-Jun 

4-Sep 

14 

6-Jan 

27-Mar 

1 6-Jun 

5-Sep 

15 

7-Jan 

28-Mar 

1 7-Jun 

6-Sep 

16 

8-Jan 

29-Mar 

1 8-Jun 

7-Sep 

17 

9-Jan 

30-Mar 

1 9-Jun 

8-Sep 

18 

10-Jan 

31-Mar 

20-Jun 

9-Sep 

19 

1 1-Jan 

1-Apr 

21-Jun 

10-Sep 

20 

1 2-Jan 

2-Apr 

22-Jun 

11 -Sep 

21 

1 3-Jan 

3-Apr 

23-Jun 

1 2-Sep 

22 

1 4-Jan 

4-Apr 

24-Jun 

1 3-Sep 

23 

1 5-Jan 

5-Apr 

25-Jun 

1 4-Sep 

24 

1 6-Jan 

6-Apr 

26-Jun 

1 5-Sep 

25 

1 7-Jan 

7-Apr 

27-Jun 

1 6-Sep 

26 

1 8-Jan 

8-Apr 

28-Jun 

1 7-Sep 

27 

1 9-Jan 

9-Apr 

29-Jun 

1 8-Sep 


Tabela 1. 

Za sagledavanje dugorocne prognoze od izuzetnog znacaja je 
23-ci dan prvog meteoroloskog meseca u magnetnom ciklusu jer 
cirkulacije vektora magnetnih polja imaju tromesecnu ponovljivost. 
Na osnovu meteoroloskog kalendara odredujemo 23. dan iz 
prethodnih tromesecnih cirkulacija regionalnih magnetnih polja. 
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Heliocentricna meteorologija 


U predhodnim tromesecnim cirkulacijama regionalnih 
magnetnih polja 23. dan meteoroloskog meseca bio je: 25. juna, 5. 
aprila i 15. januara. Vratimo se za jedan magnetni ciklus. 

S inopticka situacija na Suncu 14. juna 


CH331 

SPOTLESS 


STAR coronal hole and active region map (dxlc.com) 

Image base: SOHO/MDI continuum at 00:00 UTC on June 14. 2008 


Slika 2. 

Sinopticka situacija u interplanetarnom prostoru 



Dijagram 4. 
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U oba slucaja postoje koroname rupe na vidljivoj strani Sunca 
pred ulazak u geoefektivnu poziciju. Takode, postoje udarni talasi u 
interplanetamom prostoru sto ukazuje ponovljivost vremenskih 
parametara. Trend temperatura u trecem i cetvrtom ciklusu 
regionalnih magnetnih polja je identican, kao sto je pokazano na 
dijagramu 5. 


Trend temperature od do 23. dana sedmog meteoroloskog meseca 



Najniza temperatura u trecem i cetvrtom ciklusu je 23. dana 
meteoroskog meseca. U cilju boljeg sagledavanja trenda temperatura 
uporedicemo dijagrame iz oba ciklusa. 
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Heliocentricna meteorologija 


Uporedni dijagrami 23. dana treceg i cetvrtog magnetnog ciklusa. 




Dijagrami 6. i 7. 

Ako pravilo, da iste cirkulacije interplanetamih magnetnih 
polja stvaraju iste trendove temperatura, vazi za treci i cetvrti ciklus, 
onda to isto pravilo mora da vazi i za prvi i drugi magnetni ciklus. 
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Po istom principu istrazimo 23. dan meteoroloskog meseca u 
prvom i drugom ciklusu regionalnih magnetnih polja. 


Sinopticke situacije na Suncu u prvom i drugom ciklusu 




SPOTLESS 




CH3 

TvU,-‘' 

CH308 









■STAR coronal hole and active region map (dxlc.com) 

llmage base: SOHO/MDI continuum at 22:24 UTC on January 6, 2008 


Slike 3. i 4. 
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Sinopticke situacije u interplanetamom prostoru u prvom i drugom 
magnetnom ciklusu 



Date (2007)' 



Dijagrami 7 i 8. 
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Maksimalne dnevne temperature u prvom magnetnom ciklusu 



Maksimalne dnevne temperature u drugom magnenom ciklusu 
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Heliocentricna meteorologija 


Na osnovu sinoptickih situacija sa slike 1, 2, 3 i 4 moze da se 
zakljuci da je ponovljivost koronamih rupa u sva cetiri magnetna 
ciklusa omogucila ponovljivost sinoptickih situacija 23. dana 
meteoroloskog meseca. U toku jedne rotacije Sunca, odnosno u toku 
jednog meteoroloskog meseca javljale su se dve koronarne rupe koje 
nisu menjale heliografske koordinate. 



Zbog razlicite cirkulacije vektora interplanetamog magnetnog 
polja, ponovljivost se nije javljala svakog meseca vec samo prvog 
meteoroloskog meseca magnetnog ciklusa koji traje 81 dan. To znaci 
da se svakog 81-og. dana javljala snazna koronarna rupa koja je 
odredivala smer cirkulacije interplanetamog magnetnog polja sto je 
rezultovalo da trend temperatura od 2 1 . do 24 dana bude isti. 
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Sinopticke situacije u interplanetarnom prostoru bile su iste u 
sva cetiri magnetna ciklusa. 



Date (2007) 
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Heliocentricna ineteorologija 




Iste sinopticke situacije na Suncu i interplanetamom prostoru, 
u toku cetiri magnetna ciklusa, najbolji su dokaz da hipoteza o 
ponovljivosti vremenskih parametara moze biti dobra osnova za 
dugorocnu prognozu vremena. 
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Doc. 6 
U Beogradu, 
Oktobar 2008. god. 


Korelacija 

izmedu hemijskog sastava kise 
i cestica Suncevog vetra 


Correlation between the Chemical 
Structure of Rain and Solar Wind Particles 

Milan T. Stevancevic, Nedeljko Todorovic 


Abstract 

Istrazivanja hemijskog sastava kise pokazala su da se u kisi 
malazi veliki broj hemijskih elemenata. Zapazeno je da svako 
povecanje ili smanjenje koncentracije gvozda u Suncevom vetru 
odgovara povecanju ili smanjenju koncentracije gvozda u kisi. 


Abstract 

The researches of the chemical structure of rain have shown 
that each increase or decrease of iron concentration in the solar wind 
corresponds to the increase or decrease of iron concentration in rain. 
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Heliocentricna meteorologija 


Uvod 

Poznato je da se na Suncu dejstvom snaznih magnetnih polja 
stvara ekstremna temperatura i pritisak koji omogucavaju da se 
fuzijom atoma vodonika stvaraju svi ostali hemijski elementi. U 
zavisnosti od snage regionalnog magnetnog polja i snage magnetne 
eksplozije na Suncu, zavisi redosled nastanka hemijskih elemenata. 
Posle svake magnetne erupcije na Suncu u interplanetarnom prostoru 
dolazi do pojave udamog talasa cestica Suncevog vetra raznih 
elektropolarizovanih hemijskih elemenata. U zavisnosti od jacine 
magnetnih polja zavisi koji ce hemijski element biti dominantan u 
Suncevom vetru. Visoka temperatura je posledica delovanja 
elektromagnetnih polja a ne uzrocnik stvaranja elemenata kako tvrdi 
vazeca nauka. Princip je isti kao kod elekticne indukcione peci. 


Solar Wind Elemcnts/lsotopes Observed by CELIAS MTOF 



Mass (amu) 

Dijagram 1. 

Slaba magnetna polja (Alfa, Beta) stvaraju lake a snazna 
magnetna polja (Gama, Delta) teske hemijske elemente. Da visoka 
temperatura nije uzocnik stvaranja elemenata pokazuje cinjenica da je 
za stvaranje gvozda potrebna temperatura od 10 milijardi stepeni koje 
na Suncu nema. 
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Istrazivanja su pokazala da erupcije koronarnih rupa takode 
upucuju u kosmos razne hemijske elemente. U zavisnosti od aktivnosti 
Sunca zavisi kolicina i hemijski sastav cestica Suncevog vetra. Na 
pocetku i kraju 11-godisnjeg ciklusa aktivnosti Sunca, protok teskih 
hemijskih elemenata je manji nego sredinom ciklusa. 

Medutim, bez obzira na stepen aktivnosti Sunca u sastavu 
Suncevog vetra uvek dominiraju vodonik, helijum i kiseonik i laki 
hemijski elementi koji su u jonskom obliku. Kod snaznih eksplozija 
najcesci hemijski elementi su gvozde, azot, kalcijum, silicijum, 
sumpor i magnezijum. 

Osim cestica Suncevog vetra hemijski sastav kise odreduju 
cestice Galaktickog kosmickog zracenja. Istrazivanja su pokazala da 
cestice Suncevog vetra i cestice Galaktickog kosmickog zracenja 
(GCR) imaju isti hemijski sastav. 



Dijagram 2. 

Osim C, O, Ne, Mg, Si, Fe, Ni, oba hemijska sastava sadrze Li, 
Be, B, F, Sc, Ti, V itd. Jednoznacnost hemijskih sastava ukazuje da je 
univerzum jedinstven i da nema izuzetaka. 
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Jedina razlika izmedu cestica Suncevog vetra i cestica 
galaktickog kosmickog zracenja je u energijama koje nose. Cestice 
Suncevog vetra dostizu do lOOMeV/nuc dok kosmicke do 
lOOOMeV/nuc. 

Najnovija hemijska istrazivanja pokazuju da se posle velikih 
eksplozija na Suncu ili snaznih koronamih rupa, u kisi nalaze velike 
koncentracije gvozda koje dostizu vrednosti do 1500 mikrograma po 
litru kise. Osim gvozda, u Suncevom vetru i kisi nalaze se teski metali 
kao sto su hrom, mangan i nikl. 

HIGH MASS ISOTOPES OBSERVED BY CELIASJMTOF 



Dijagram 3. 

Gvozde 56 je najstabilnije jezgro u Suncevom vetru. Stabilnost 
nekog jezgra zavisi od ravnoteze izmedu dve sile i to sile elektricnog 
odbijanja i nuklearne sile koja tezi da zadrzi cestice na okupu. Kada se 
krene od najlakseg elementa vodonika, jezgra hemijskih elemenata 
postaju sve teza a energija vezivanja sve manja. 
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Na dnu krive energije vezivanja nalazi se gvozde F56 koje je 
najcvrsce vezano i najstabilnije. Iza gvozda F56 pocinje ponovo uspon 
prema najtezim elementima, torijumu i uranijumu. 

Najstabilnije stanje jezgra je kada je najmanja energija 
vezivanja. Nukleama sila tezi da dovede jezgro do stanja najmanje 
energije vezivanja, odnosno najstabilnijeg stanja. 

Laka jezgra, pocevsi od vodonika mogu da se priblize dnu 
krive energije vezivanja putem fuzije. 

Teska jezgra mogu se pribliziti dnu krive energije vezivanja 
radioaktivnim raspadom na laksa jezgra. 


Kriva energije vezivanja 



Tako se dolazi do saznanja da svi hemijski elementi teze 
prema dnu krive vezivanja sto je objasnjenje zasto gvozda ima u 
Suncevom vetru u periodu vulkanske aktivnosti Sunca. Koncentracija 
gvozda u Suncevom vetru zavisi od stepena aktivnosti Sunca i 
strukture regionalnih magnetskih polja. Najvece koncentracije gvozda 
su sredinom ciklusa aktivnosti a najmanje u prvoj i poslednjoj godini 
ciklusa. 
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Kompozicija hemijskog sastava Suncevog vetra zavisi 
iskljucivo od strukture regionalnih magnetnih polja vulkana ili 
koronamih rupa na Suncu iz kojih su eruptovane cestice Suncevog 
vetra. Svaka ekplozija na Suncu ima svoju kompoziciju hemijskog 
sastava Suncevog vetra tako je redosled hemijskih elemenata u 
Suncevom vetru pokazala hemijska analiza koja je uradena 6. juna 
1999 godine. 
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Dijagram 4. 

Analiza je pokazala da se u Sunceom vetru nalaze cestice 
ugljenika, magnezijuma, azota, silicijuma, sumpora, kalcijuma i 
gvozda. 
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U toku juna i jula veliki broj protonskih erupcija na Suncu 
doneo je velike padavine u Srbiji. Tako je u Beogradu u tom periodu 
palo 404,9 litara kise sa pH 5,17 jedinicom. 

Svaki vulkan ili koronarna rupa na Suncu ima svoju magnetnu 
strukturu od koje zavisi stepen fuzije vodonika, odnosno nastanak 
dominantnog hemijskog elementa. Na osnovu strukture i snage 
regionalnih magnetnih polja moze da se prognozira hemijski sastav 
Suncevog vetra, odnosno da li ce se posle erupcije javiti teski ili laki 
hemijski elementi. 

Velike koncentracije teski h metala u Suncevom vetru javile su 
se posle velikih eksplozija na Suncu: 14 July 2000 , 8 Nov 2000 , 4 Nov 
2001 , 28 Oct 2003 , 20 Jan 2005. g odine. 
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Merenja hemijskog sastava Suncevog vetra, tokom 23. ciklusa 
aktivnosti Sunca pokazala su da najveci protok u sastavu Suncevog 
vetra ima vodonik l,2e+05 particles/cm2-s-sr-MeV/nuc. Treci element 
po jacini protoka, odmah iza helijuma je kiseonik sa od l,3e+02 
particles/cm2-s-sr-MeV/nuc. 

Dijagram protoka gvozda 0.08 - 0.160 MeV/nuc u 23. ciklusu 
aktivnosti Sunca u periodu od 1998 do 12 aprila 2008. godine. 

ACE/ULE2S 0.08-1.160 MeV/nuc Iron Flui 

i — i — | — i — i — i — i — | — i — i — i — i — | — i — i — n — | — i — i — i — i — | — i — i — i — i — | — i — i 

Dailr averagM since launch, Rot created May 01 ZOOS 
Preliminary data - brom uae only 

Dijagram 5. 


" 1»B IBM 2000 2002 2003 2004 2000 2007 2008 

18 153 288 57 1J2 327 i 231 388 

UTC Bay cl Year 

Najznacajnije saznanje hemijskog istrazivanja kisa, u toku 
2007. godine, bilo je da svako povecanje ili smanjenje koncentracije 
gvozda u Suncevom vetru prati povecanje ili smanjenje koncentracije 
teskih metala u kisi. 

Hemijska analiza kisa 2007. godine. 


datum 

Fe(|ig/1) 

Ni(ng/1) 

15.01.2007 

51.4 

18.9 

07.05.2007 

227.5 

26.4 

06.08.2007 

292,4 

45.9 


Tabela 1. 

Najvise azota u Suncevom vetru bilo u periodu od 2001 do 
2002. godine. Medutim, azota nije bilo na kraju 23. ciklusa aktivnosti 
Sunca sto pokazuje dijagram koncentracije azota u Suncevom vetru a 
potvrdile su i hemijske analize kise. 
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Dijagram protoka azota u 23. ciklusu aktivnosti Sunca 



Medunarodna saradnja u oblasti satelitske merne tehnologije 
izmedu agencija NASA i ESA dala je nov kvalitet hemijskim 
istrazivanjima. Devedesetih godina proslog veka, podignut je satelit 
CELIAS sa instrumentima (CTOF, MTOF, STOF, PM, SEM) za 
merenje hemijskog sastava cestica Suncevog vetra. 

Detaljne analize hemijskog sastava kisa pokazale su da kisa 
nije hemijski cista i da sadrzi brojne hemijske elemente kao sto su: 
mangan, gvozde, olovo, zink, aluminijum, bakar, nikl, itd. U vreme 
najvece aktivnosti Sunca u kisi se moze naci: azot, magnezijum, 
silicijum, kalcijum, ugljenik, fosfor i mnoga druga hemijska 
jedinjenja. 

Povod za istrazivanje hemijskog sastava kise u nasoj zemlji 
bilo je smenjivanje rodnih i nerodnih godina posle 2000. godine i 
plodored koji se primenjuje u poljoprivredi kao i saznanje da 
koncentracije teskih metala prate povecanje ili smanjenje 
koncentracije gvozda u kisi. 

Poznato je da ako se na jednoj njivi jedne godine zasadi jedna 
biljna kultura, iduce godine mora da se sadi neka druga a tek naredne 
ponovo ista. To znaci da svaka biljka uzima iz zemljista one hemijske 
elemente koji su joj potrebni za pravilan razvoj. 
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Tako se sadnjom jedne biljne kulture osiromasuje zemljiste 
odredenim hemijskim elementima. Postavlja se pitanje kako se 
obnavlja hemijski sastav oranica kada se zna da se trece ili cetvrte 
godine moze ponovo sejati ista biljna kultura. 

Hemijska istrazivanja pokazala su da glavnu masu biljaka cine 
makroelementi kao sto su: ugljenik, kiseonik, vodonik, azot, sumpor, 
fosfor, kalcijum, magnezijum, kalijum, natrijum i gvozde. 

Medutim, u malim kolicinama u biljkama se nalaze 
mikroelementi kao sto su: mangan, molibden, kobalt, hlor, fluor, jod, 
silicijum i cink. Mi kr oelementi imaju veliki znacaj u biohemijskim 
procesima jer njihov nedostatak ima za posledicu slab razvoj biljaka 
ili malu rodnost. Istrazivanja su pokazala da znacaj nekog hemijskog 
elementa ne odreduje negova koncentracija vec njegova uloga u 
bioloskim procesima. 

Tipican primer je krastavac, koji sadrzi kao makroelement 
kalijum i mikroelemente kao sto su: kalcijum, fosfor, natrijum, 
gvozde, mangan i jod. To ukazuje da vestacko dubrenje krastavca 
treba da sadrzi gore pomenuti hemijski sastav a ne samo hemijske 
elemente koji ce povecati biljnu masu. Za pravilan razvoj biljaka 
potrebni su mikroelementi koji uticu na biohemijske procese, odnosno 
na rodnost. 

Uzimajuci u obzir da svaka biljna kultira ima svoj makro i 
mikro hemijski sastav, to znaci da ne postoji univerzalno vestacko 
dubrivo za sve biljke jer svaka biljna kultura zahteva poseban hemijski 
sastav. 

Veliku ulogu za bioloske procese u zemljistu i razvoj biljaka 
ima vrednost pH kise. 

Uzimajuci u obzir da je kisa rastvor mnogih hemijskih 
elemenata onda reakcija tih rastvora, odnosno stepen njegove kiselosti 
ili alkalnosti kise je od posebnog interesa za rodnost godine. Poznato 
je da kada je pH manje od 7, reakcija je kisela a kada je pH vece od 7, 
reakcija je alkalna. Za pH = 7 reakcija je neutralna. Tako se kise mogu 
podeliti na jako kisele gde se pH krece od 0 do 3, slabo kisele od 4 do 
6. Kise gde je pH jednak 7 smatraju se neutralnim kisama. Kod slabo 
alkalnih kisa pH krece se od 8 do 10 a kod jako alkalnih od 11 do 14. 

Optimalna pH vrednost kise za pravilan razvoj biljaka nije ista 
za sve biljke. Za psenicu je vrednost pH = 5-6, za raz i ovas pH = 5, za 
krompir pH = 5, za cveklu pH = 7, za lucerku 8 itd. 

To ukazuje da je poznavanje pH vrednosti kisa u nasoj zemlji 
od posebnog interesa za nauku i razvoj poljoprivrede. 
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Vrednost pH kise u Srbiji (Tihomir. Popovic) 


Godina 

Padavine 

mm 

Jako 

kisele 

3 

Umereno 

kisele 

4 

Slabo 

kisele 

5 

Slabo 

kisele 

6 

Neutralne 

7 

Alkalne 

8 

2004. god 

823 

nema 

1 

11 

43 

11 

12 

2005. god 

853 

1 

7 

32 

61 

12 

13 

2006. god 

596 

1 

25 

34 

31 

1 

12 


Tabela 1. 


Kada se pogleda struktura pojedinacnih kisa u toku 
kalendarske godine u Srbiji dobija se saznanje da je nasa zemlja u 
kosmickoj raspodeli prirodnih resursa svetska zitnica jer je najveci 
broj slabo kiselih kisa sa pH 5 ili 6 koje su najpogodnije za rast 
zitarica. 


Tabela pH vrednosti na godisnjem nivou u Evropi.( EMEP) 


Godina 

Finska 

pH 

FI22 

Svedska 

pH 

SE14 

Danska 

pH 

DK22 

Nemacka 

pH 

DE01 

Francuska 

pH 

FR17 

Srbija 

PH 

2004 

4.72 

4.68 

4.82 

4.75 

5.01 

6.05 

2005 

4.79 

4.82 

4.89 

4.75 

5.01 

5.54 

2006 

4.78 

4.76 

4.97 

4.86 

5.25 

5.02 


Tabela 2. 


Iz tabele 2 saznajemo da u Evropi kiselost kisa raste od juga 
prema severu. U 2007. godini od ukupnog broja kiselih kisa, 4% bilo 
je jako kiselih, 53% slabo kiselih i 43% umereno kiselh kisa. Analiza 
makro elemenata koji su neophodni za pravilan razvoj biljaka 
pokazuje da Srbija u odnosu na evropske zemlje ima daleko povoljniju 
hemijsku strukturu sto se narocito ogleda u zastupljenosti 
magnezijuma, kalcijuma i kalijuma. Srbija ima najveci broj slabo 
kiselih kisa i najvece padavine kalcijuma i kalijuma u Evropi dok su 
padavine magnezijuma odmah posle Nemacke. 
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Srbija 


Godina 

Mg 

mg/1 

Ca 

mg/1 

K 

mg/1 

PH 

jedinica 

2004 

0.15 

2.37 

0.30 

6.05 

2005 

0.29 

1.34 

0.19 

5.54 

2006 

0.20 

1.53 

0.26 

5.02 


Francuska FR17 


Godina 

Mg 

mg/1 

Ca 

mg/1 

K 

mg/1 

PH 

jedinica 

2004 

0.07 

0.29 

0.04 

5.01 

2005 

0.05 

0.18 

0.04 

5.01 

2006 

0.05 

0.29 

0.07 

5.25 


Poljska PL05 


Godina 

Mg 

mg/1 

Ca 

mg/1 

K 

mg/1 

pH 

jedinica 

2004 

0.06 

0.23 

0.13 

4.70 

2005 

0.05 

0.22 

0.08 

4.78 

2006 

0.06 

0.24 

0.09 

4.79 


Nemacka DE44 


Godina 

Mg 

mg/1 

Ca 

mg/1 

K 

mg/1 

pH 

jedinica 

2004 

0.85 

0.39 

0.25 

4.75 

2005 

0.61 

0.34 

0.18 

4.75 

2006 

0.64 

0.32 

0.19 

4.86 


Norveska NO( 

11 

Godina 

Mg 

mg/1 

Ca 

mg/1 

K 

mg/1 

pH 

jedinica 

2004 

0.18 

0.13 

0.08 

4.68 

2005 

0.15 

0.10 

0.08 

4.70 

2006 

0.12 

0.19 

0.06 

4.75 


Finska FI04 


Godina 

Mg 

mg/1 

Ca 

mg/1 

K 

mg/1 

pH 

jedinica 

2004 

0.03 

0.09 

0.06 

4.72 

2005 

0.02 

0.07 

0.07 

4.79 

2006 

0.02 

0.07 

0.08 

4.78 
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Koliki je znacaj hemijskog sastava Suncevog vetra i polozaja 
Srbije u kosmickoj raspodeli hemijskih elemenata pokazale su analize 
zitarica koje su uradene 2007. godine. Kvalitet naseg zita je 
mnogostruko veci od kvaliteta zitarica u svetu. Sadrzaj proteina u zrnu 
2007. godine dostigao je 14 procenata a u Evropi ispod 10 glutena 30 
memih jedinica a u Evropi ispod 20 memih jedinica. Energija zma u 
nasoj zemlji dostize 150 jedinica dok u ostalim delovima sveta ni do 
30 jedinica. To znaci da je sa energetskog stanovista, pet kila 
evropskog zita ekvivalentno je jednom kilogramu naseg zita. Sve to 
mozemo da zahvalimo geografskom polozaju Srbije i kosmickoj 
raspodeli prirodnog dubrenja od strane Sunca. 

Tabele daju kvantitativne vrednosti hemijskih elemenata i pH 
vrednosti i na taj nacin potvrduju rezultate analize iz 2007. godine o 
kvalitetu naseg zita. Tek posle hemijskih analiza kisa i kvaliteta zrna 
zita saznalo se kakav polozaj ima Srbija u kosmickoj raspodeli 
prirodnih dobara koja stizu sa Sunca. Prirodno dubrenje nasih polja 
cesticama Suncevog vetra ne moze da se nadoknadi u potpunosti 
vestackim dubrenjem. 


Kisa nije voda vec hemijski rastvor sa odredenom pH 
iedinicom. 

Kada je aktivnost Sunca mala onda je protok hemijskih 
elemenata mali sto zahteva obavezno bacanje vestackog dubreta. U 
vreme snazne aktivnosti Sunca treba smanjiti bacanje vestackog 
dubreta jer je protok hemijskih elemenata sa Sunca povecan. Zbog 
toga naucna agronomija treba da posveti posebnu paznju hemijskoj 
analizi kisa sa posebnim osvrtom na hemijsku analizu Suncevog vetra 
u cilju dobijanja prognoze rodnosti godine i odredivanje dopunske 
kolicine i vrste vestackog dubreta u toku godine. 

Kako hemijski sastav Suncevog vetra nije isti svake godine to 
prirodno dubrenje nije isto svake godine. Jedne godine dominira jedan 
a a neke druge drugi hemijski element. Zbog toga jedne godine rodi 
jedna biljna kultura a druge neka druga. 

Ako je hemijski sastav Suncevog vetra osnova za prirodno 
dubrenje biljaka onda se moze razumeti zasto je jedna godina rodna a 
druga nije. Najnovija saznanja o hemijskom sastavu Suncevog vetra 
navode na pomisao da bi se poznavanjem hemijskog sastava Suncevog 
vetra u toku jedne godine dobile velike ustede u kolicini i vrsti 
vestackog dubreta. 
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Posle ovog saznanja postoji dobra osnova da se postavi nova 
hipoteza da se prirodno dubrenje njiva vrsi pomocu cestica Suncevog 
vetra i u manjem obimu cesticama Galaktickog kosmickog zracenja. 
Na taj nacin Suncev vetar, u toku jedne ili dve godine, obnavlja 
osiromaseni hemijski sastav oranica. 

Stvaranje kise je atomski proces koji se dogada iz dva koraka. 
Prvi korak je stvaranje oblacnih kapi sjedinjavanjem atoma vodonika 
i kiseonika a drugi, stvaranje kisnih kapi pomocu elektronske 
valencije izmedu jonizovanih atoma raznih hemijskih elemenata koji 
se nalaze u sastavu Suncevog vetra i polarizovanih molekula 
mikroskopskih oblacnih kapi i vodene pare storene isparavanjem 
oblacnih kapi. 

Voda je univerzalni rastvarac a njena velika sposobnost 
rastvaranja uslovljena je jako izrazenom polarnoscu molekula. To je 
osnova da se pretpostavi da se hemijski elementi iz Suncevog vetra 
nalaze u kisi. Ako se uzme u obzir da se u kisi nalaze jonizovani 
hemijski elementi Suncevog vetra na atomskom nivou, onda biljke 
ove jonizovane hemijske elemente mogu koriste odmah. Istrazivanja 
kisnih kapi pokazala su da se u svakoj kapi nalazio neki od hemijskih 
elementa. 

Kod vestackog dubrenja potrebno je odredeno vreme da se 
dovede neki hemijski element na nivo jonskog rastvora da bi ga 
koristile biljke. Za dovodenje na nivo jonskog rastvora potrebno je 
vestacko zalivanje ili kisa. Ako kisa padne odmah po bacanju 
vestackog dubreta, vreme jonizacije od vrste dubreta i moze da potraje 
od nekoliko dana do vise meseci pa cak i godinu dana. To znaci da se 
ove godine vrsi dubrenje njiva a njegov ucinak ocekuje se tek naredne 
godine. U slucaju da nema kise duze vreme, ili nema vestackog 
zalivanja vodom, onda je bacanje vestackog dubreta samo ekonomski 
gubitak jer biljke ne mogu da koristite hemijske elemente koji nisu 
jonizovani. Treba naglasiti da voda i kisa imaju veoma znacajnu ulogu 
u procesima koji se odigravaju u zemljistu, a narocito u procesima 
ishrane biljnih organizama. Vestacko zalivanje je korisno ali samo pod 
uslovom da se u zemljistu nalze odredeni hemijski elementi. Ukoliko 
u zemljistu nema potrebnih hemijskih elemenata vestacko zalivanje je 
nekorisno.Sve ukazuje da bi pracenjem korelacije izmedu hemijskog 
sastava Suncevog vetra i hemijskog sastav kise, poljoprivreda dobila 
mogucnost da se unapred sagleda prirodno dubrenje i primenom 
dopunskog vestackog dubrenja odgovarajuceg sastava poveca rodnost 
godine. 
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Hemijski sastav kisa u 2007. godini pokazao je postojanje 
teskih elemenata cije su maksimalne koncentracije u jednom litru kise, 
izrazene i mikrogramima, imale sledece vrednosti: gvozde 1252(pg/l), 
mangan 20(pg/l), bakar 30(pg/l), zink 150(pg/l), Nikal 50(pg/l), 
aluminijum 260(pg/l) itd. 

Kada se izracuna ukupna koncentracija hemjskih elemenata 
koja stigne sa Sunca, na povrsini jednog hektara, na godisnjem nivou, 
dobijaju se podaci od izutetnog znacaja za poljoprivredu i zdravlje 
ljudi. Uporedenjem hemijskih analiza kisa koje su izvrsene na 
lokacijama Zeleno Brdo u Beogradu i Kamenicki vis u Nisu 
(ljubaznoscu Dragana Bordevica iz RHMZ Srbije) dolazi se do 
saznanja o istovetnosti koncentracija hemijskih elemenata u jednom 
litru kise u istom danu sto jasno ukazuje da zagadenje zivotne sredine 
nema mnogo uticaja na hemijski sastav kisa. 


Hemijska analiza padavina u 2007. godini. 


2007. godina 

Kolicina na 
godisnjem nivou 
po jednom hektara 

Kamenicki vis- 

Nis 

Kolicina na 
godisnjem nivou 
po jednom hektara 

Zeleno brdo - Beograd 

Kalcijum 

26kg 


Sumpor / sulfati 

20kg 


Azot / nitridi 

19kg 


Hlor / hloridi 

9,5kg 


Natrijum 

8,5kg 


Kalijum 

4kg 


Magnezujum 

2kg 


Gvozde 


997. 25g 

Aluminijum 


334. 05g 

Cink 


187. 09g 

Bakar 

1 13g 

87.74g 

Niki 

6.5g 

79.12g 

Olovo 

40g 

34.72g 

Mangan 


25.47g 

Kadmijum 

15g 

16.04g 


Tabela 6. 


U toku jedne kalendarske godine, u vreme aktivnosti Sunca, na 
celu teritoriju Srbije, padne 8700 tona gvozda, 17000 tona 
magnezijuma, 32000 tona kalijuma, 160000 tona azota, 220000 tona 
kalcijuma itd. 
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Osnovno pitanje koje se postavlja je, odakle ovolika kolicina 
hemijskih elementa? Odgovor na ovo pitanje potrazicemo a Suncu. 


Analiza sin optic kill situacija 

Na vidljivoj strani Sunca, 2 januara 2008. godine, u prvoj 
rotaciji, nalazila se koronarna rupa CH 306. 


Koronama rupa CH 306 u prvoj rotaciji 



Koronarna rupa nije imala jedinstvenu povrsinu vec se jedan 
manji deo nalazio na sevemoj a drugi veci na juznoj heliosferi. To je 
ukazuvalo da nepostoji jedinstvena magnetna struktura, odnosno da ce 
koncentracija teskih metala biti slaba. Dejstvo koronarne rupe je bilo 
dva dana. 
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Suncev vetar stigao je do Zemlje 5. januara 2008. godine. 



Posle 27. dana ta ista koronarna rupa javila se u drugoj rotaciji 
29. januara 2008. godine pod oznakom CH3 1 1 . 



Dejstvo je 4 dana. 



Vsw 
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Suncev vetar iz koronarne rape CH 311 stigao je do Zemlje 1. 
febraara 2008. godine. 



Date (2008) 

Koronama rapa CH 311 je povratna koronarna rupa koja je u 
predhodnoj rotaciji Sunca imala oznaku CH 306. Ovo se lako 
dokazuje pomocu heliografskih koordinata obe koronarne rape. 
Koronama rupa CH 311 i CH 306 imaju iste kordinate heliografske 
duzine. 

Hemijske analize kisa izvrsene 8. januara i 5. febraara 
pokazale su sledece koncentracije teskih metala. 

U prvoj rotaciji 8. januara, hemijski sastav kise u (pg/l) 

Mn Fe Cd Cu Ni Pb Zn Al 

10.0 61.5 0.8 48.3 2.1 22.2 157.7 27.5 

U drugoj rotaciji 1. febraara, hemijski sastav kise u (pig/I ) 

Mn Fe Cd Cu Ni Pb Zn Al 

11.8 115.5 1.5 57.4 3.2 32.7 347.6 76.5 
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Ovde se jasno uocava veliko povecanje koncentracije svih 
teskih metala u kisi koja je nastala dejstvom protonskog Suncevog 
vetra u drugoj rotaciji, sto je u skladu sa povecanjem povrsine i 
strukture magnetskog polja. Duzina povrsine u drugoj rotaciji je 4 
zemaljska dana a u prvoj samo dva dana. Magnetna struktura 
koroname rupe jaca je u drugoj rotaciji nego u prvoj sto se manifesuje 
u dvostruko vecoj koncentraciji gvozda u kisi.( 61,5 - 115.5) Fe(pg/I) 

Istovremeno povecanje koncentracije svih teskih metala je 
jedan od kljucnih dokaza da oni nisu zemaljskog porekla 

Sinopticka situacija na Suncu u trecoj rotaciji koroname rupe 


12 zemaljskih 
dana 


CH316 



STAR coronal hole and active region map (dxlc.com) 

Image base: SOHO/MDI continuum at 22:24 UTC on March 6, 2008 


Slika 1. 

Povrsina koroname rupe zauzimala je na Suncu 12 zemaljskih 
dana, odnosno 12 dana je koronama rupa prolazila kroz geoefektivnu 
poziciju iz koje je direktno upucivala Suncev vetar prema Zemlji. 
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Heliocentricna meteorologija 


Sinopticka situacija u interplanetarnom prostoru pokazala je da 
se radi o snaznom Suncevom vetru. 

Dijagram brzine Suncevog vetra koji je krenuo iz koroname 
rupe CH 316. 



Date (2008) 


Dijagram 4.. 

Protonska energija koja je donela kisu 17. 18. i 19. marta 2008. 
godine krenula je iz koronarne rupe CH 316. Prosecna brzina 
Suncevog vetra prvog dana bila je 500 km/s, drugog 600km/s a treceg 
dostigla je maksimum od 724 km/s. Dejstvo Suncevog vetra trajalo je 
12 dana. 

U prognoziranom periodu Suncev vetar imao je najvecu 
kineticku energiju. Mlazna struja cestica Suncevog vetra, posle ulaska 
u atmosferu dolazi na nase prostore u proseku za osam do deset dana. 

Udar Suncevog vetra u magnetno polje Zemlje izazvao je 
pojacanu geomagnetsku aktivnost u noci izmedu 9. i 10. marta 2008. 
godine koju je registrovao Tromso Geophysical Observatory 
University of Tromso, Norway. 
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Geomagnetska aktivnost u Evropi 



Dijagram 5. 


Takode se moze koristiti energetski dijagram 

University of Maryland saha/celias/mtof/PM 



Mar 1 Mar 3 

day061 day063 


Mar 5 
doy065 


Mar 7 Mar 9 

doy067 doy069 

Date (2006) 


Mar 11 
doy071 


Mar 13 
doy073 


Mar 15 
doy075 


Dijagram 6. 


142 


Heliocentricna meteorologija 


Prvi covek koji je shvatio znacaj hemijske analize kisa za 
prosperitet poljoprivrede bio je Gospodin Zaharije Trnavcevic, 
urednik emisije „Znanje na poklon“ koji je ceo svoj radni vek posvetio 
razvoju poljoprivrede u nasoj zemlji. 

Beogradska skola meteorologije izradila je u januaru hemijsku 
prognozu Suncevog vetra za mart 2008. godine. Na osnovu date 
heliocentricne prognoze padavina, Gospodin Zaharije Trnavcevic 
izdao je nalog ovlascenoj laboratoriji da proven hemijski sastav 
padavina 17. 18 i 19 . marta 2008. godine. 

Bila je to ingeniozna odluka jednog coveka sa nasih prostora. 
Koliki je znacaj prve direktne korelacije hemijskih sastava kise i 
Suncevog vetra ogleda se u tome sto ona predstavlja dobru osnovu za 
proveru dugorocne hemijske heliocentricne prognoze i sagledavanje 
rodnosti godine 

Odluka Gospodina Zaharija Tmavcevica da proven 
prognozirani hemisjki sastav kise u korelaciji sa hemijskim sastavom 
Suncevog vetra imala je istorijski znacaj. 

Analizu hemijskog sastava kise izvrsila je akreditovana 
laboratorija za ispitivanje SP LABORATORIJA, AD BECEJ 

Prvi dan 17. mart 2008. Fe = 29(pg/l) 

Drugi dan 18. mart 2008 Fe = 39(pg/l) 

Treci dan 19. mart 2008 Fe = 202 (pg/l) 

Treba zapaziti da koncentracija gvozda raste od prvog do 
treceg dana sto je u skladu sa porastom energije cestica Suncevog 
vetra. Ovo je kljucni dokaz da se radi o atomskim cesticama gvozda 
koje je doslo sa Suncevim vetrom. 

Kada bi gvozde nadeno u kisi bilo zemaljskog porekla onda 
bi prva kisa vezala sve necistoce u atmosferi pa bi koncentracija 
gvozda prvog dana biti najveca i opadala u svakoj narednoj kisi. 

Povecanje koncentracije gvozda u kisi u skladu je sa 
matematickom relacijom koja opisuje brzinu kretanja cestica 
Suncevog vetra. Lake cestice vodonika i kiseonika idu brze od teskih 
cestica gvozda v= (rqfi/m), odnosno, veca masa manja brzina. 

Prvo dolaze lake cestice koje imaju vecu vrzinu pa tek onda 
teske sporije cestice. To znaci da se u padavinama od vise uzastopnih 
dana moze ocekivati povecanje teskih hemijskih elemenata a ne 
smanjenje. Bila je to prva direktna korelacija hemijskih sastava cestica 
Suncevog vetra i kise i zato ona ima istorijski znacaj 
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Ako se uporede rezultati hemijskih analiza za sve tri rotacije 
koroname rape moze se sagledati da koncentracija gvozda raste sa 
povecanje energije cestica Suncevog vetra, odnosno sa povecanje 
porsine koronarne rape. Veca povrsina koroname rape ima jacu 
magnetnu straktura sto ima za posledicu stvaranje vece koncentracije 
teskih me tala. 


Ukupna kolicina gvozda 


Rotacija 

Duzina trajanja 


koronarne rape 

koronarne rape 

Fe 

CH 316 

u zemaljskim danima 

(Mg/i) 

Prva rotacija 

2 dana 

61.5 

Druga rotacija 

4 dana 

115.5 

Treca rotacija 

12 dana 

270 


Hemijske analize pokazale su svaka kisa ima razlicitu 
koncentraciju hemijskih elemenata i razlicitu pH vrednost. Analiza 
kise, gde se sabiraju sve padavine u toku jednog kisnog perioda, sa 
naucne strane, nema opravdanje i predstavlja unistavanje validnih 
naucnih podataka. Kod merenja pH vrednosti najveca greska javlja se 
spajanjem jako kiselih kisa sa neutralnim ili alkalnim kisama jer se 
dogada da se spajaju kise nastale na protonskih cesticama koje su 
eraptovane iz vulkana i koronarnih rapa. Vulkani i koroname rape 
imaju razlicite heliografske kordinate i razlicit hemijski sastav jer 
erapcije vulkana cija je magnetna straktuara GAMA - DELTA, 
donose najvecu koncentraciju teskih metala 

Zakljucna razmatranja 

Da li ce neka zemlja biti plodna zavisi iskljucivo od kolicine 
padavina cestica Suncevog vetra i njihovog rastvora u kisi, odnosno 
od pH vrednosti kise. Padavine protonskih cestica Suncevog vetra 
predstavljaju osnovu za uspesno gajenje biljnih kultura. 

Kontinenti kao sto je Australija, koja iz nepoznatih razloga 
odbija cestice Suncevog vetra, ili Sahara gde Suncevi vetrovi zbog 
velikih brzina imaju snazan magnetni oklop, ne mogu imati plodne 
oranice bez obzira na vestacko dubrenje i zalivanje vodom. U 
zemljama bez protonskih padavina (Protons Precipitation) i 
elektronskih padavina (Electrons Precipitation), ne postoje uslovi za 
kvalitetan razvoj poljoprivrede. 
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Zahvalnica 


Istrazivaci Beogradske skole meteorologije zahvaljuju 
Gospodinu Zahariju Trnavcevicu koji je svojom odlukom da se 
izvrsi hemijska analiza kise, u korelaciji sa hemijskim sastavom 
Suncevog vetra, otvorio novo poglavlje heliocentricne 
agrometeorologije i na taj nacin dao veliki doprinos razvoju 
poljoprivrede u nasoj zemlji. 


Osnivaci Beogradske skole meteorologije 


U Beogradu 
Oktobra 2008. godine 
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Doc. 7. 

U Beogradu 
14. april 2009. god. 


Uticaj 

interplanetarnog magnetnog polja 
na pojavu sneznih zima 
u Srbiji 


Influence of the Interplanetary Magnetic Field 
on Snow Precipitations in Serbia 

Milan T. Stevancevic. Nedeljko Todorovic 


Abstract 

Pracenjem sinoptickih situacija na Suncu, interplanetarnom 
prostoru i slobodnoj atmosferi Zemlje zapazena je nebeska mehanika 
koja ima velikog uticaja na pojavu sneznih zima u Srbiji. 


Abstract 

Observing the synoptic situation on the Sun, interplanetary 
space and open atmosphere, certain celestial mechanics has been 
noticed which influence the snow precipitations in Serbia. 
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Heliocentricna meteorologija 


Poznato je da se sva kretanja vazdusnih masa u slobodnoj 
atmosferi vrse duz linija rezultujuceg magnetnog polja koje se stvara 
istovremenim dejstvom tri magnetna polja i to suncevog, zemaljskog i 
interplanetarnog magnetnog polja. Kod srednje snazne aktivnosti 
Sunca na visinama iznad 30 kilometara dominira interplanetamo 
magnetno polje a na visinama ispod 10 kilometara dominira 
geomagnetsko polje. Medutim, kod snaznih interplanetarnih 
magnetnih polja uticaj interplaneranog magnetnog polja postoji i na 
nizim visinama. Na visinama ispod 10 kilometara rezultujujce 
magnetno polje u atmosferi podlozno je promenama usled nejednake 
prostorne rapodele geomagnetskog polja. Na severnoj hemisferi 
geomagnetno polje nije jedinstveno jer postoji istocna i zapadna 



Karta 1 Linije magnetnog polja na severnoj hemisferi. 
http://geomag.usgs.gov/charts/ 
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Magnetni levak ukupnog geomagnetskog polja nazvali smo 
planetama magnetna vrata a magnetni levak koji se javlja iznad 
lokacija sa jakim magnetnim poljem nazvali smo magnetosferska 
vrata. (Doc 1.) Na istocnoj lokaciji jacina magnetnog polja ima 
vrednost od 60784 nanoTesli a na zapadnoj lokaciji 59890 nanoTesli. 
Jacina magnetnog polja na lokaciji severnog magnetnog pola je 57140 
nanoTesli. 



Karta 2. Total Intesity(microTesla) Linje magnetnog polja Zemlje. 
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Heliocentricna meteorologija 


Kada mlaz cestica Suncevog vetra prode kroz sevema 
planetama magnetna vrata on se deli na istocni i zapadni mlaz. To 
ukazuje da se ukupna energy a Suncevog vetra raspodeljuje na dve 
lokacije i tako oslabljena ulazi u donje slojeve atmosfere. Istocna 
magnetosferska vrata, u principu, propustaju vise energy e jer je 
magnetno polje jace. 



Prikaz 1. Standardna sinopticka situacija na severnoj hemisferi 
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Sa stanovista meteorologije, kada postoji jedan mlaz cestica 
Suncevog vetra, temperatura na istocnim magnetosferskim vratima je, 
u principu, niza. Ciklonska aktivnost je veca nego iznad zapadnih 
magnetosferskih vrata za onoliko koliko je jace geomagnetno polje. U 
slucaju da postoje vise mlazeva ciklonska aktivnost iznad zapadnih 
magnetosferskih vrata je u skladu sa snagom mlaza koji je zahvacem 
magnetnim levkom pa se dogada da je ciklonska aktivnost iznad 
zapadnih magnetosferskih vrata jaca.. 

I nit : Sat,1 4FEB2009 OOZ Valid: Sat,14FEB2009 06Z 

850 hPa Temperatur (Grad C) 



Daten: GFS — Modell des amerlkanischen Wetterdlenstes 

(C) Wetterzentrole 

www.wetterzentrale.de 


Karta 3 


Na juznoj hemisferi prostorna raspodela magnetnog polja je 
takva da postoji samo jedna lokacija gde je jacina geomagnetskog 
polja 67196 nanoTesli. To je ujedno i lokacija sa najjacim magnetnim 
poljem na planeti. Kao posledica ovog fenomena vetrovi u juznoj 
polarnoj oblasti daleko jaci a nagle vremenske promene cesce nego u 
sevemoj. 
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Heliocentricna meteorologija 


Prodor cestica Suncevog vetra u atmosferu u principu zavisi 
od njihove kineticke energy e. Medutim, istrazivanja su pokazala da 
cestice Suncevog vetra prodiru brze ako je interplanetarno magnetno 
polje jace sto pokazuje i matematicka relacija koja opisuje brzinu 
kretanja cestica, odnosno vazdusnih masa. 

v= (rq_B/m) K (1) 

- gde je r poluprecnik putanje cestica Suncevog vetra, q 
elektricno opterecenje cestica, B vektor indukcije rezultujuceg 
magnetskog polja a K factor proklizavanja. 

U zavisnosti od jacine interplaneratnog magnetnog polja 
zavisi na kojoj ce visini doci do suceljavanja dva polja, 
interplanetarnog i geomagnetskog polja.. 


Postoje tri granicna slucaja 

1. Slabim interplanetamim magnetnim poljem smatra se 
polje sa magnitudom manjom od 9 nanoTesli pri brzini Suncevog 
vetra manjom od 350 kilometara u sekundi. Medutim, za pojavu 
sneznih padavina na nasim prostorima je potrebno da jacina 
interpanetarnog magnetnog polja bude ispod 5 nanoTesli. 

2. Srednje snazno interplanetarno magnetno polje ima 
magnitudu izmedu 10 i 21 nanoTesli pri brzini Suncevog vetra izmedu 
400 i 700 kilometara u sekundi; 

3. Snazno interplanetarno magnetno polje ima magnitudu 
vecu od 22 nanoTesli pri brzini Suncevog vetra vecom od 700 
kilometara u sekndi. 

Da bi se izgradio kriterijum neohodno je odrediti jednu 
visinu koja bi sluzila za kvantitativno izracunavanje korelacije izmedu 
jacine interplanatamog magnetnog i geomagnetskog polja. U tom cilju 
odabrana je 10 milibarska povrsina na kojoj se suceljavaju 
geomagnetsko i interplanetarno magnetno polje. 
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1. Slabo interplanetarno magnetno polje 

Kada je interplanetarno magnetno polje manje od 9 nanoTesli 
tada geomagnetsko polje prodire u interplanetami prostor i ima veliki 
uticaj na kretanje protonskih cestica Suncevog vetra na velikim 
visinama. Uticaj geomagnetskog polja na 10 milibarskoj povrsini 
jasno definise lokacije magnetosferskih vrata i kruzne konture 
rezultujuceg magnetnog polja. Protonske cestice Suncevog vetra posle 
prolaska kroz severna planetarna magnetna vrata zapocinju prostornu 
raspodelu vec na 10 milibarskoj povrsini odnosno na istocna i zapadna 
magnetosferska vrata. To znaci da uticaj magnetosferskih vrata na 
kretanje vazdusnih masa zapocinje na velikim visinama. 


GFS 10-hPa HEIGHT ANALYSIS 



Magnetni krst postoji samo iznad severne hemisfere i deli je na cetiri 
dela. 
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Heliocentricna meteorologija 



Pri istoj j acini interplanetamog magnetnog polja centralna 
izohipsa na istocnim vratima nalazi se na visini od 29040 metara i 
temperaturom od -45 stepeni a na zapadnim na 29520 metara i 
temperaturom od -40 stepeni sto je u skladu sa jacinom 
geomagnetskog polja. To jasno pokazuje da jace magnetno polje na 
istocnim magnetosferskim vratima stvara dublju ciklonsku aktivnost i 
na nizim temperaturama pri istim interplanetamim parametrima 
Suncevog vetra. 


Komplementama 

polja 


' I ''-65 

Karta 5. 

Svaka ciklonska aktivnost iznad magnetosferskih vrata ima 
svoje komplementarno polje visokog atmosferskog pritiska i 
zajednicki front. Oba komplementama polja visokog i niskog 
atmosferskog pritiska stvorena su od istog mlaza cestica Suncevog 
vetra. 


Komplementama 

polja 


29520 


Ova sinopticka situacija obicno se javlja u prvoj godini ciklusa 
aktivnosti Sunca. 
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2. Srednje snazna interplanetarna magnetna polja 

Srednje snazna interplanetarna magnetna polja, sa 
magnitudom od 10 do 16 nanoTesli, na visini 10 milibarske povrsine, 
potiskuju uticaj geomagnetskog polja i menjaju strukturu kretanja 
vazdusnih masa. Nestaje uticaj magnetosferskih vrata kao i kruzno 
gretanje vazdusnih masa iznad lokacija sa jakim geomagnetskim 
poljem. 


GFS 10-hPa HEIGHT ANALYSIS 

Northern Hemisphere 
90E 

L20E 



Karta 6 


Vektor cirkulacije rezultujuceg magnetnog polja stvara 
kretanje vazdusnih masa u obliku elipse gde se lokacije 
magnetosferskih vrata nalaze u zizama elipse. Kada se uporede linije 
horizontalne komponente geomagnetskog polja i kretanje vazdusnih 
masa na visini 10 milibarske povrsine, pri srednje snaznim 
interplanetarnim magnetnim poljem, zapaza se da se radi o istim 
linijama. 
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Heliocentricna meteorologija 


To ukazuje da se cestice Suncevog vetra u slucaju srednje 
snaznih interplanatarnih magnatnih polja krecu po horizontalnim 
linijama geomagnetskog polja kao sto je prikazano na Karti 7. 

Horizontal Intensity (microTesla) 



Karta 7. 


Ovaj oblik kretanja vazdusih masa javlja se od druge pa sve 
do poslednje godine u ciklusu sunceve aktivnosti. Posledica je 
vulkanske aktivnosti i brzih suncevih vetrova koji dolaze iz 
koronamih rupa na Suncu. 
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3. Snazna interplanetarna magnetna polja 

Pri snaznim interplanetamim magnetnim poljima cirkulacija 
vektora interplanetamog magnetnog polja zadrzava kruzni oblik pa je 
tada uticaj magnetosferskih vrata zanemarljiv. 



Karta 8. 


Vazdusne mase pod dejstvom dinamickog pritiska cestica 
Suncevog vetra i planetamog magnetnog polja stvaraju kruzno 
kretanje sa poluprecnikom datim relacijom 
r = (m V/qB) k 

Ovaj tip kretanja vazdusnih masa javlja se posle snaznih 
erupcija vulkana ili koronamih rupa (u gornjem slucaju CH 381) 
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Heliocentricna meteorologija 


Snazno interplanetamo magnetno polje potiskuje uticaj 
magnetosferskih vrata na sve manje visine. 



Sa Karte 9. saznajemo da se istocna magnetosferska vrata 
jedva naziru na 100 milibarskoj povrsini. 

To znaci da je njihov uticaj na kretanje vazdusnih masa na 
visinama ispod 100 milibarske povrsine. 
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Periodi slabe aktivnosti Sunca bez pega (SPOTLESS) 

Na pocetku svakog ciklusa aktivnosti javlja se period kada 
nema znacajnije aktivnosti na Suncu. To je period kada na Suncu 
nema pega (Spotless), ukupni solarni fluk manji od 70 jedinica a. 
interplanetarno magnetno polje ima vrednosti od 1 do 5 nanoTesli. 

Suceljavanje interplanetarnog i geomagnetskog polja dogada 
se na velikim visinama, odnosno dolazi do povlacenja 
interplanetarnog magnetnog polja a na njegovo mesto nadire 
geomagnetsko polje, kao sto se moze videti na karti 4. 

Prodorom geomagnetskog polja u interplanetarni prostor 
dolazi do povecanog uticaja magnetosferskih vrata i stvaranja 
Kanadske i Sibirske ciklonske aktivnosti. Svaki ciklon ima svoje 
komplementamo polje visokog atmosferskog pritiska koje zajednicki 
zahvatju vazdusne mase stvarajuci zajednicki udarni talas. 

Povlacenjem interplanetarnog magnetnog polja povecava se 
magnetni levak iznad magnetosferskih vrata, odnosno iznad lokacija 
sa najacim magnetnim poljem. Magnetni levak dopire do visina na 
kojima postoji stalni protok cestica Suncevog vetra. 


GOES-11 Proton Fluence 

GOES-11 Electron Fluence 

Neutron 

— Protons/c m2- day-sr - 


- Electro ns7cm2-day-sr -- 

Monitor 

Date 

>1 MeV 

>10 MeV >100 MeV >0.6 MeV 

>2 MeV 

% of bkgd 

2009 02 08 

2.4e+05 

1 .9 e+04 

4.6e+03 

9.0e+09 

5.6e+05 

100.10 

2009 02 09 

2.4e+05 

1 .9 e+04 

4.2e+03 

7.6e+09 

4.4e+05 

100.05 

2009 02 10 

3. 9e+05 

2.0 e+04 

4.5e+03 

7.4e+09 

7.9e+05 

100.18 

2009 02 11 

2.9e+05 

2.0 e+04 

4.2e+03 

4.8e+09 

2.4e+05 

100.05 

2009 02 12 

1 9e+05 

2.0 e+04 

4.3e+03 

3.0e+09 

9.7e+04 

99.90 

2009 02 13 

3. 6e+05 

2.1 e+04 

4.5e+03 

2.9e+09 

1.5e+05 

100.11 

2009 02 14 

7.5e+05 

2.0e+04 

4.2e+03 

2.9e+09 

1 .1 e+05 

99.80 

2009 02 15 

3. 5e+06 

1.9 e+04 

4.2e+03 

2.8e+1 0 

3.6e+07 

99.80 

2009 02 16 

1 5e+06 

1.8 e+04 

4.3e+03 

4.6e+1 0 

8.5e+07 

100.04 


Tabela 1 . Protok cestica po danu 


U tom slucaju dolazi do zahvatanja cestica Suncevog vetra na 
velikim visinama i stalnog unosa energetskih cestica u atmosferu. 
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Heliocentricna meteorologija 


U isto vreme visina centralne izohipse na 10. milibarskoj 
povrsini u polarnom pojasu pocinje da raste sredinom januara i dostize 
maksimum sredinom februara. Ovakav nagli porast atmosferskog 
pritiska u polarnoj oblasti na visini 10 milibarske povrsine, u 
potpunosti se razlikuje od svih drugih godina u ciklusu aktivnosti 
Sunca. Kod ostalih godina u ciklusu aktivnosti Sunca, polje niskog 
atmosferskog pritiska zadrzava se sve do pocetka aprila i tek sredinom 
aprila prelazi u polje visokog atmosferskog pritiska. Vrednost visokog 
atmosferskog pritiska sredinom februara, u prvoj godini ciklusa, 
jednaka je vrednosti koja se javlja kod ostalih godina u ciklusu 
aktivnosti Sunca, tek sredinom maja i pocetkom juna. 


Promene visine centralne izohipse na 10 milibarskoj povrsini u 
polarnom pojasu na severnoj hemisferi 2009. godine. 



Dijagram 1. 
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Isprekidana linija na dijagramu 1. pokazuje prosecne vrednosti 
visine centralne izohipse kod ostalih godina u ciklusu aktivnosti. Kod 
prve godine u ciklusu aktivnosti promena vrednosti visine centralne 
izohipse koja se javi za jedan mesec odgovara vrednosti promene 
vrednosti visinu centralne izohipse za 4 meseca kod ostalih godina u 
ciklusu aktivnosti Sunca. Nagla promena vrednosti visinu centralne 
izohipse u prvoj godini ciklusa aktivnosti Sunca najbolji je indikator 
dolaska snezne zime. 

Ova nebeska mehanika ima velike slicnosti sa brodskim 
jedrom. Ako zamislimo magnetni levak kao brodsko jedro koje se 
podize u visine onda ono zahvata sve vise cestica Suncevog vetra koje 
na tim visinama uvek postoje. Tako se dobija stalni priliv cestica 
Suncevog vetra koje ulaze u atmosferu. 

Osnovna karakteristika ovog vremenskog perioda je sto sneg 
pada skoro svaki dan ali je veoma slab sto je posledica stalnog unosa 
cestica Suncevog vetra. Tako sneg moze da pada 36 sati i da napada 
samo nekoliko centimetara. Uzrok ovoj pojavi je mala gustina cestica 
Suncevog vetra po jedinici zapremine u interplanetarnom prostoru kao 
sto se moze videti iz Tabele 1. Medutim, ova nebeska mehanika 
osigurava stalni priliv cestica koje omogucavaju svakodnevne i 
dugotrajne slabe snezne padavine. 



Sun Ned Fri Sun Ned Fr i Sun Ned Fri Sun Ned Fr i 
Sun 01 Sun 08 Sun 15 Sun 22 
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U slucaju da se u sneznom periodu na Suncu pojavi koronama 
rupa tada dolazi do velikih padavina. U 2009. godini u februaru 
pojavila se trans equatorial coronal hole (CH359) koja je donela velike 
snezne padavine 11. i 12. februara i trans equatorial coronal hole 
(CH360) sa padavinama 17. i 18. februara. Istrazivanja su pokazala 
da se u svim u ranijim ciklusima aktivnosti Sunca, u sneznom periodu, 
uvek javlja jedna ili dve koroname rupe koje donose velike padavine. 


Padavine u Beogradu od 30. decembra 2008. do 21. aprila 2009. 



Dijagram 2. 


Karakteristika ove nebeske mehanike je pojava odredenog 
oblika temperaturnog dijagrama. Neposredno pre pocetka sneznog 
perioda dolazi do naglog povecanja maksimalne dnevne temperature 
kada temperatura dostize neuobicajeno visoke vrednosti. Odmah posle 
toplog perioda, temperatura naglo pada i pocinje snezni period zime 
koji moze da traje od 10 do 25 dana. 

Duzina sneznog perioda zavisi iskljucivo od aktivnosti Sunca, 
odnosno od povecanja jacine interplanetamog magnetnog polja. 
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Maksimalne dnevne temperature u Beogradu u februaru 2009. g. 



Dijagram 3. 


Visina sneznog pokrivaca: 

Snow depths cm Jan 23 2009 - Mar 20 2009 
Zlatibor 


weather on I ine.co.uk 



Sun Wed Sun Wed Sun Wed SunWed Sun Wed Sun Wed Sun Wed SunWed 
Sun 25 Sun 01 Sun 88 Sun 15 Sun 22 Sun 81 Sun 88 Sun 15 
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Na osnovu Karte 4. dobija se podatak da su udarni talasi 
komplementarnih polja usmereni prema Evropi. To znaci da pojava 
sneznih zima nije samo u Srbiji vec u celoj kontinentalnoj Evropi i 
delovima Seveme Amerike. 


Snow depths cm Jan 23 2009 - Mar 20 2009 
Varsava 



Sun 25 Sun 01 Sun 08 Sun 15 Sun 22 Sun 01 Sun 08 Sun 15 
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Snow depths cm Jan 23 2009 - Mar 20 2009 
Minhen 

weatheron I ine.co.uk 
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Snow depths cm Jan 23 2009 - Mar 20 2009 


Berlin 
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Na osnovu pregleda arhiva, helio i meteo podataka, proslih 
prvih godina ciklusa aktivnosti Sunca, dolazi se do saznanja da je 
pojava sneznih zima ciklusna meteoroloska pojava. 

Prve godine u proslim ciklusima sa danima bez pega bile su: 

24. ciklus - 2008.- 2009. godine .... 281 dan; (12. april 2009.) 

23. ciklus - 1996.- 1997. godine 165 dana; 

22. ciklus - 1984.- 1985. godine 80 dana; 

21. ciklus - 1975.- 1976. godine 110 dana; 

20. ciklus - 1964.- 1965. godine 130 dana; 

19. ciklus - 1953.- 1954. godine 241 dan ; 

18. ciklus - 1943.- 1944. godine 160 dana; 

17. ciklus - 1933. - 1934. godine 240 dana; 

16. ciklus - 1923. - 1924. godine 200 dana; 

15. ciklus - 1913. - 1914. godine 310 dana.* 

14. ciklus - 1901.- 1902. godina ... nema heliopodataka. 

* Za 1914. godinu nema meteopodataka. 

Na medunarodnom nivou postoje razliciti podaci kada se 
zavrsava jedan ciklus aktivnosti na Suncu a kada pocinje drugi. Period 
minimalne aktivnosti odredivan prema broju pega. Pod prvom 
godinom ciklusa aktivnosti Sunca racuna se kalendarska godina. 
Medutim, kalenadrska 2008. godina obuhvata dane bez pega krajem 
23. i pocetkom 24. ciklusa. 

Beogradska skola meteorologije odreduje pocetak ciklusa od 
datuma promene smera cirkulacija regionalnih magnetnih polja na 
sevemoj i juznoj heliosferi. Poslednja promena cirkulacija regionalnih 
magnetnih polja na Suncu dogodila se 12. aprila 2008. godine. To 
znaci da se prva godina racuna od 12. aprila 2008. do 12. aprila 2009. 
godine pa je tom vremenskom periodu izracunat gornji broj dana bez 
pega u prvoj godini 24. ciklusa aktivnosti Sunca. 

Ako se kao merilo aktivnosti Sunca uzme jacina protoka 
protona i elektrona, onda je minimalna aktivnost Sunca u periodu bez 
pega bila od 14. do 25 januara 2009. godine. Najmanji protok protona 
i elektrona bio je 17. januara 2009. godine. 

Na osnovu helio parametara istrazivani su meteoroloski podaci 
iz proslih ciklusa aktivnosti Sunca i oni su pokazali da pojava sneznih 
zima u Srbiji ima ciklusnu ponovljivost, sto se moze sagledati na 
sledecim dijagramima. 
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Maksimalne dnevne temperature u decembru 1996. godine. 



Padavine 1996. godine 
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Maksimalne dnevne temperature u februaru 1985. godine. 



Padavine 1985. godine 
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Maksimalne dnevne temperature januaru i februaru 1976. godine 
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Maksimalne dnevne temperature u jan-feb 1965. godine 



Padavine 1965. godine 
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Maksimalne dnevne temperature u jan-feb 1954. godine 



Padavine 1954. godine 
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Hladni i snezni period u februaru 1944. godine. 



Padavine 1944. godine 



172 


Heliocentricna meteorologija 


Maksimalne dnevne temperature u jan-feb 1934. godine 



Padavine 1934. godine 
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Maksimalne dnevne temperature u februaru 1924. godine 



Padavine 1924. godine 
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Suma dnevnih visina sneznog pokrivaca (cm) u Beogradu u 
periodu od 1947/48 do 2008/09. godine sa naznacenim Suncevim 
cuklusima a vertikalne linije oznacavaju zimu u prvoj godini cuklusa. 
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Korelacija izmedu visine sneznog pokrivaca 
u Beogradu i Suncevih ciklusa 

Visina sneznog pokrivaca u Beogradu varira u toku jedne 
zime, smenjuju se periodi sa i bez sneznog pokrivaca. Takode, visina i 
zadrzavanje sneznog pokrivaca variraju od zime do zime, smenjuju se 
zime sa izuzetno malo snega (tople zime) i one sa velikom kolicinom 
sneznih padavina i znatno duzim periodima zadrzavanja (hladne 
zime). U istrazivanju moguce zakonitosti ponovljivosti hladnih i 
sneznih zima uradena je analiza sneznog pokrivaca tako da je 
izracunata suma dnevnih visina sneznog pokrivaca za zime od 
1947/48 do 2008/09. (nazalost, do podataka iz ranijih perioda nismo 
dosli) i uporedili ih sa Suncevim ciklusima. Uocljivo je da se najveca 
suma visina sneznog pokrivaca najcese javlja u prvoj godini Suncevog 
ciklusa, kada je Sunce mirno i nije aktivno kao sredinom ciklusa, ili 
godinu-dve pre zavrsetka prethodnog ili godinu-dve po pocetku novog 
ciklusa. Takode, zapazaju se i odstupanja i pojava znacajnijeg sneznog 
pokrivaca u drugim godinama ciklusa. Dakle, moze se zakljuciti da je 
najveca verovatnoca pojavljivanja zima sa visokim sneznim 
pokrivacem i njegovim duzim zadrzavanjem u periodu zavrsetka 
prethodnog i pocetka novog Suncevog ciklusa. 

Vrste sneznih zima 

Kada se uporede helio i meteo parametri u toku jednog ciklusa 
aktivnosti Sunca dolazi se do saznanja da postoje dve vrste sneznih 
zima. Jedna vrsta zime javlja se u vreme snazne aktivnosti Sunca a 
druga kada nema vulkanske aktivnosti na Suncu. 

U prvom slucaju postoji snazno interplanetarno magnetno 
polje kao posledica jakih protonskih erupcija vulkana ili velikih 
koronamih rupa koje traju vise od 6 dana. Tada se na Suncu nalaze 
snazna regionalna magnetna polja sa magnetnim strukturama Gama- 
Delta. Pahulje snega su velikih dimenzija a visina snega za nekoliko 
sati moze dostici visinu i do pola metra. Sneg sadrzi veliku 
koncentraciju teskih hemijskih elemenata a padavine imaju karakter 
mahovitosti. 

Ova vrsta sneznih zima javlja se od trece do predposlednje 
godine u ciklusu i nema vremensku ponovljivost, odnosno pojava ovih 
sneznih zima je stohasticka i zavisi od erupcija vulkana, jacine 
regionalnih magnetnih polja i velicine kororonamih rupa u toku jedne 
meteoroloske godine. 
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Druga vrsta sneznih zima javlja se kada na Suncu nema 
erupcija.a svi helioparametri imaju minimalne vrednosti. 
Koncentracija teskih me tala je minimalna, dimenzija sneznih pahulja 
je mala a padavine se slabe ali dugotrajne 

Snezni period javlja se prve godine u ciklusu i ima ciklusnu 
ponovljivost. U izuzetnom slucaju moze se javiti u poslednjj ili drugoj 
godini ciklusa aktivnosti Sunca kada u januaru ili februaru na Suncu 
nema vulkana i koronamih rupa. 

Osnovne karakteristike sneznog perioda kada nema vulkanske 
aktivnosti na Suncu su: 

dani bez pega na Suncu (Spotless); 

- pojava Sibirskog ciklona; 

interplanetarno magnetno polje manje od 5 nanoTesli; 
geopotencijal na 10-milibarskoj povrsini u polarnom 
pojasu naglo raste krajem januara ili pocetkom februara; 
slab sneg pada iz dana u dan a debljina snega dostize tek 
nekoliko centimetara; 

svaka pojava koronamih rupa na Suncu izaziva velike 
padavine snega. 


Elektricna polja 

Postavlja se pitanje da li smanjenje energije u periodu 
minimalne aktivnosti Sunca moze da prouzokuje hladnu zimu. 
Odgovor je ne. U toku 23. ciklusa, jacina elektricnog polja, izrazena u 
Watima po metru kvadratnom, kretala se od 1365,2 do 1367 W/m 2 . 
Maksimalna vrednost iznosila je 1367.4 W/m 2 , a javila se 2002. 
godine. Minimalna vrednost od 1362 W/m 2 javila se 2003. godine sto 
predstavlja najnizu vrednost od 1975. godine. Ukoliko na Suncu dode 
do povecanja elektricnog polja dolazi do smanjenja koncentracije 
vodonika po jedinici zapremine u atmosferi Sunca koje prouzrokuje 
smanjenje broja sudara cestica, sto ima za posledicu smanjenje jacine 
elektricnog polja Sunca. U suprotnom, kada dode do smanjenja jacine 
elektricnog polja, tada dolazi do povecanja koncentracije vodonika po 
jedinici zapremine u atmosferi Sunca, sto prouzrokuje povecanje broja 
sudara sto ima za posledicu povecanje elektricnog polja. 

To znaci da je malo ledeno doba u Evropi u periodu od 1645 
do 1715. godine, Maunderov minimum, posledica smanjenja jacine 
interplanetarnog magnetnog polja i povecanog uticaja geomagnetskog 
polja u gornjim slojevima atmosphere a ne posledica smanjenja 
energije koju zraci Sunce. 
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CYHHEBA AKTHBHOCT H 
IIPOTHlJ,AJH /JYHABA Y CPEHJH 

DANUBE RIVER DISCHARGE IN SERBIA - A POSSIBLE 
SOLAR ACTIVITY CONNECTION 


Bnadan ffyiyuti 

Banpednu npocpecop, reoapacpcxu (paxynmem, Eeoapad 

Hamaiua MapjaHoeuh 

ffunnoMupanu aeoepatp, feoapajpcKu (paxynmem, Eeoapad 


AncTpaKT: LJhjb pa^a ymplpiBaibc MOi yhc Be3e M3Mcl)y noKa3aTeJta 
CyimcBC aKTHBHOCTH n npoTnn,aja flyHaBa Ha penpe3eHTaTHBHOM 
xHflpojioniKOM npocjnuiy Be3flaH, Ha yjiacKy flyHaBa y Cpdnjy. 
CTaTHCTHHKH 3HanajaH CHraaji Be3e hoSmjcii je 3a AA hiiuckc, Kao 
napaMeTap CyimcBOi BeTpa (R=-0,83 3 a noKpeTHe xiCKaanc 
Bpe^HocTH). C apyic cTpaHe, y nocMaTpaHOM ncpHoay apyic 
nojiOBHHe XX BeKa, Ha obom npoc|)njiy HeMa rpcmia npoTnn,aja kojh 
6h yKa3HBao Ha HOMHiianujy aHTponoreHor e(J)eKTa CTaKJieHe 6aixn c. 
KjtyHHe peon: npoTnn,aj, fiynaB, AA hiiuckc, aHTponoreHH c(|)CKar 
CTaKJieHe 6aniTe 

Abstract: The aim of paper is investigation the possible connection 
between solar activity parameters and Danube River discharge on the 
representative Bezdan gauge on his entering in Serbia. Statistical 
significantly signal was given for AA index, as a solar wind parameter 
(R=-0,83 for decadal moving average data). On the other hand, in the 
period of second half of XX century, which was investigated, the 
discharge trend is absent. Consequently, Danube discharge variability 
is not dominantly connected with the anthropogenic greenhouse effect. 
Key words: discharge, Danube River, AA index, anthropogenic 
greenhouse effect 
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YBO^ 


McxpavKHBaiba Koja ce oahocc Ha noBe3aHOCT CyimcBe 
aKTHBHOCTH H KOJICOaibT KJIHMe Ha 3eMJBH HMajy BpjIO xyi y HCTOpHjy. 

Benestad (2006) HaBOflH a a hckh oa npBHx Hana3a AaTnpajy jom H3 
Apyre nojiOBHHe 17. Beica h OAHOce ce Ha paAOBe rajnuieja, IUajHepa 
(Scheiner) h P m k h o j i iij a (Riccioli) y k oj h m a je npoHaljeHa Be3a 
H3Mel)y 6poja CyimcBnx nera h TeMnepaType Ha 3eMJtH. Hcth ayTop 
HaBOAH Aa je HejivtSepc (Chambers) jom 1875. roAHHe yomio 
npH6jiH>KHO noAyAapame H3Mel)y Ba3AymHor npHTHCKa y EoM6ajy h 
6poja CyimcBHx nera. HnaK, ao xanaixiibcr AaHa 1 1 nj c npoHal)eH 
HecnopaH h noTnyHH MexaHH3aM KojnM 6h ce oqjacimo ynmaj 
CyHneBe aKTHBHOCTH Ha KJiHMy 3 cmjbc, oahocho nojeAHHe 
KOMnoHeHTe KJiHMaTCKor cucTCMa (chctc Maxi-man npeuiCA icopuja 
Koje ce OAHOce Ha OBy npoOjiCMaiHKy Aajy Reid 1999, Gray et al, 
2005). 

Veretenenko et al, (2005) yoxaBajy noAyAapaibc npoMeHa 
HHTeH3HTeTa CyHneBe h reoMarHeTHe aKTHBHOCTH ca npoMeHaMa 
HHTeH3HTeTa npHTHCKa y ceBepHOM ATJiaHTHKy. Ohh naBOxc: 
„Cjia6jBeH>e npou,eca n,HKJioreHe3e (pacT npHTHCKa) y ceBepHOM 
ATJiaHTHKy, hhhh ce Aa KOHHH,HAHpa ca nopacTOM CojiapHe h 
reoMaraeTHe aKTHBHOCTH, aok je jaxaibc u,HKJioreHeTCKHx npou,eca 
(naA npHTHCKa) yoneHO y TOKy nepnoAa CJiadmema HHTeH3HTeTa 
CyHneBHx nera“. IloMeHyTH ayiopn (2005, u,HTHpajyhH Labitzke, 
Van Loon 1998) HaBOAe: „ i 1hhh ce Aa nocTojn yTHH,aj CyHneBe 
aKTHBHOCTH Ha pa3BOj H,HKJIOHa Ha ACKaxnOM HHBOy“, AOK Bucha 
(1988, 1991) yKa3yje Aa nopacT reoMaraeTHe aKTHBHOCTH boah Ka 
npoMeHH oa MepHAOHajiHor Ka 30HajiHOM inny H,HpKyjiau,Hje y 
cpeAHjHM mupniiaMa. 

y npeTxoAHoj CBecu,H BeorpaACKe mKOJie MeTeopojioraje 
(Ducic, 2008), npHKa3ajiH cmo paA h nj h je ochobhh h,hjb 6ho 
yTBpl)HBaH>e Morybe Be3e H3Mel)y mupniic roAOBa koa xpBeha h 
noKa3aTeJta CyHneBor Beapa AOHApoxpoHOJiomKOM MeTOAOM. C 
o63npoM Ha nocpeAHOCT Te Be3e (npeKO leMiicpaiype h naAaBHHa), 
ypal)eHa je cejieKu,Hja y3opaKa xpBeha h npHMeifceHa CTpora 
MaTeMaTHnKO-CTaTHCTHnKa npou,eAypa. 
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y3opu,H cy y3eTH Ha ,Z(ypMHTopy y 6jih3hhh ropibc rnyMCKe 
rpaHHH,e, hito noTeHu,Hpa yTHu,aj TeMnepaType h Ha KpenmanKoj 
hohjio3h, hito noTeHH,Hpa yTHH,aj nanaBMiia Ha npnpacT ApBcha. Majia 
BapHj'a6HJiHOCT h HiHpHHa roflOBa koa BeliHHe y3opaKa noTBpljyjy 
jry lorpaj i ly CTa6njmocT ycjiOBa CTaHHHiTa, hito AonpmiocH 
iioyanaiiociH AoSnjcnHx pe3yjiTaTa. npopanymiMa cy #e(j)HHHcaHH 

KJIHMa-CeH3HTHBHH y30piJ,H H HBKOH MaTCMaTHHKO-CTaTHCTHHKe 
oSpa^e H3/iBojcn je (fiHHajiHH y3opaic. Oh je noKa3ao HecyMiBHBy Be3y 
ca AA HH/ieKCOM, Kao nocpeflHHM noKaaai ejbCM CynncBor BeTpa h to 
3a nepnoA oa 17 AenaAa, oa 1821. ao 1990. . 

Ilojia3eliH oa npeTxoAHO h3hcthx Haiunx pe3yjiTaTa, Kao h 
pe3yjiTaTa Apyrnx HCTpa^HBana, noKymajin cmo as bhahmo Aa jih ce 
yTHu,aj CyHneBe aKTHBHOCTH yonaBa Ha npoTHu,ajHMa pena y Cponj h? 

BA3A IIO/TVIAKA H METO^OJIOrHJA PA^A 

Ha TepHTopHjH Cp6nje nocTojn BHiue xHJtaAa BOAOTOKa nnja 
yKymia Ay>KHHa h3hoch 65 980 km hjih npoccmio 747 m/km . 
TycTHHa penHe Mpe>Ke je HeyjeAHaneHa h 3aBHCH oa reojiounce 
iioajioic, na y cjiHBOBHMa oa cepneHTHHHTa Aocraacy h ao 3500 
m/km 2 (KpaTKH h boaom CHpoManiHH boaotoh,h). y Hamoj 3eMJBH 
caMO 11 pena HMa Ay>KHHy Behy oa 200 km. To cy pcKC Koje cy 
BejiHHHHy h H3rneA CTeioie yraaBHOM KpajeM jieAeHor Ao6a. Obc pene 
yraaBHOM H3BHpy y ApyrHM AP*aBaMa, npoTHny Kpo3 Cponjy hjih hm 
je yinhe Ha TepHTopnj h Cp6nje. 

HMajyliH y BHAy HHibcmmy a a je yTHH,aj CyHneBe aKTHBHOCTH 
Ha npoTHu,aje nocpcAan, npeno u,HpKyjiau,Hje ai MOC(|)epe h nanaBHiia, 
3a oneKHBaTH je Aa lie ce cmnaji CynncBor nioSajinor yTHH,aja 
BHAera, npe CBera, TaMO TAe cy jioKajiHH h peraoHajiHH jiaKiopH 
npoTHu,aja Maibc H3pa>KeHH. y Cponj h 6h 3aTO OBaj yTHH,aj ipeoajio 
Tpa>KHTH Ha penaMa ca npocTpaHHM cjiHBOBHMa, Kao hito je cjihb 
/ lynaBa. 

npe noHCTKa HCTpa>KHBaH>a npoTHu,aja, rpcSajio je yTBpAHTH 
Koj m cy xHApojiomKH hh30bh MepoAaBHH. Ou,okojbh1i (1994) je 
3aKJtyHHO Aa je 3a /lynaB h Apyre Behc peKe "HeonxoAHO yacTH 
HH30Be oa najMaibc 25 roAHHa aKO ce anajnrmpajy roAHiuibc 
BpeAHOCTH OTHH,aH>a, 35 roAHHa 3a ce30HCKa OTHH,aiBa, a oko 50 
roAHHa 3a mccchiic npoTHu,aje". 
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Y CKJia^y ca thm, nocMaTpaH je ncpnoA flpyre nojiOBHHe XX 
BeKa. /lynaB je nocjie Bonre iiajAyam peKa y EBponH. Ilo Aya<win 
TOKa 3ay3HMa 34 mccto (2 783,4 km), a no noBpmnHn cnnBa (817 000 
km 2 ) 33 MecTO Mel)y bcjihkhm peKaMa y CBeTy. 

Y Hamy 3eMJty ynmc yaBOAiio oa EaTHHe, a hcthhc h3 me koa 
ymha TnMOKa. jjyamna jjynaBa y Hamoj bcmjbh je 588 km, a mnpnHa 
Bapnpa oa 400 m ao 2000 m (caMO ce y BepAany CMamyje ao 132 m). 
flyOnHa KopnTa h3hoch 3-17 m, a HajBelia je 6njia H3MepeHa y 
KJincypn TocnoljHH Bnp - 82 m. 

Boahh peacHM je ycjiOBJbcn KOMnneKCOM npnpoAHnx nojaBa y 
nojeAHHHM ACJiOBHMa cnnBa. y H3BopnmHoj oOnacTH HMa njiyBHO- 
HHBajiHH pc/KHM, Aa 6h ynjiHBOM boaom 6orarnjcr HHa CTeKaO 
OAJiHKe jicaiihmkoi pc/KH\ia. Ilocjie ymha Tnce HacTajy Marne 
npoMeHe, a oa ymha CaBe noHOBO crane OAJimce njiyBno-HHBajmor 
pe>KHM a. Oa Syi apcKOi npHCTammrra KopaGnje y peacHMy ce yonaBa 
HemTO nojanaHH ciiokiih ynjiHB KapnaTCKHx n OajiKancKMx npnTOKa. 

Ha jjymiBy ce Hajia3n bcjihkm 6poj xnApojiomKnx CTaHnu,a ca 
AyrnM HH30BHMa ocMaipaiba. HajAyaca ocMaipaiba nocToje Ha xhap. 
CTaHHAH OpmaBa (PyMyHnja) xoja je aanoncjia ca paAOM 1840. 
ioahiic. KoMmieTaH hh3 npoTHu,aja y Apyroj nojiOBHHH XX bckb y 
Hamoj 3eMJBH nocTojH 3a CTaHHuy Ee3AaH h acjihmhmiio 3a CTaHHuy 
EorojeBO (HeAOCTajy 1996. h 1997. roAHHa). 3or Tora je y aHajiH3y 
y3eT xHApojiomKH npocjmA Ee3AaH (cjiHKa 1). 



CjiHKa 1 : BoAOCTaj Ha npotjmjiy Ee3AaH 
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IlocMaTpaHa CTaHHu,a HMa najBchc npoTHH,aje HMajy y jyHy, a 
3aTHM Majy, hito je h KapaKTepHCTHKa jicahhhkoi pe>KHMa. Hajm«KH 
upoi HuajH cy 3a6cj[C/KCiiH y OKioSpy h noBCMSpy. 

IloBpmHHa npo(j)HJia ,n,yHaBa koa CTaHHu,e Ee3AaH h3hoch 210 
250 km", ca kotom ”0" ocMaTpama Ha 80,64 MeTapa . IlpoceHHH 
npoTHH,aj y nepnoAy 1951-2000. roflHHa h3hoch 2284,8 m 3 /s, ca 

■j 

CTaHAapAHHM KOJieSamHMa y HHTepBajiy 1851,4 h 2718,2 m /s, 
HajmcKH cpcaiBM ioahluibh npoTHH,aj 3a6ejie>KeH 1971. ioahhc - 
1683,3 nr/s, a HajBHHiH 1965. roAHHe - 3587 m /s. AHajiH3a je 
noKa3ajia Aa ce npoTHH,aj CMamyje 2,8 m 3 /s (0,12%) roAHmae y 
nocMaTpaHOM 50-roAnniH>eM HHTepBajiy. (rpacjjHKOH 1) 


npoTmiajn flyHaB E>e3,qaH 


y = -2.8204X + 2356.4 
R 2 = 0.0089 


4000 

3500 
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1500 



— ♦— npoTMLiajn 
— • ■— floiba CT.fleBMj. 
— rophba CT.fleBkij. 
iiMHeapHM TpeHfl 


fpa(|)HKOii 1: IIpoMeHe npoTHu,aja jjynaBa Ha npo(|)Hjiy Be3AaH 


MaKCHMajiHH ahcbhh npoTHH,aj je 3a6ejie/Ken 20. anpi-uia 1965. 
roAHHe h h3hoch 8360 m 3 /s. IIpoceHHa BpeAHOCT MaKCHMajiHHx 

3 

npoTHu,aja y 50-roAHiHH>eM nepnoAy h3hoch 4805,6 m' 7s. 


1 KoTa "0" y o/inocy Ha hhbo JaapaiicKor Mopa. 
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yooHMajcuo KOJicoaibc MaKCHMajiHHx npoTHu,aja je H3Mel)y 

3720,7 h 5890,5 m /s.. AHajiim je noKa3ana #a MaKCHMyMH y 
ncpnoay 1951-2000. He noKa3yjy apcon. 

Ako nocMaTpaMO npoMeHe MHHHMajiHHx npoTHpaja, Haj HH>Ka 
BpeflHOCT je 3a6ene>KeHa 3. oieroSpa 1992. roomie - 742 m 3 /s. Y 50- 
roan in ibcm nepnoay cpeaiba Bpeanocr MHHHMajiHHx npoTHpaja 
h3hoch 1093,5 m 3 /s, npn HeMy je yoSHnajeHO KOJie6aH>e H3Meljy 
873,9 h 1313,1 nr/s. Y nocMaTpaHOM nepnoay MHHHMyMH noKa3yjy 

CHJia3HH TpeHfl. 

IlocMaTpaHO no ce30HaMa, y nepnoay 1951-2000. ro^HHa jeceH 
h 3HMa noKa3yjy nopacT npoTnn,aja, hok je y npojielie h neTO yoncno 
CMaiteite. HajBeliH nopacT je 3hmh h h3hoch 1,51 m /s (0,08 %) 
roanmibc. HajBchc CMaibcibe npoTnn,aja je y jieTH>oj ce30HH h h3hoch 

-5 

12,85 m /s (0,42%) roanmiBe Y ocTajie Tpn ce30He je 3a6eae>KeH naa 
npocennor npoxnnaja, Koj h je HajH3pa3HTHjn y acriboj ce30HH h to 
12,67 m 3 /s (0,7%) roanmiBe. 

y aHajiH3y cy y3eTH noKaaaiejbH CyimcBe aKTHBHOCTH 
naBcacnn y raScan 1 


Ha3HB BapujaSjie/ CKpahemi 
Ha3HB 

Hvtop ca Koza cy npey3emu not)auu 

AA HHaeKC - MnacKC 
MarHeTHe aKTHBHOCTH / 
AAhh/ickx 

http://www.gao.spb. ra/database/esai/aajnod. t 
xt;ftp: //ftp. ngdc.noaa.gov/STP/SOLAR_DATA/ 

Bpoj noaapHHX (JaiKyaa Ha 
CyHHy / IloJiOaK 

http://www.gao.spb.ru/database/esai/yr_pfm.txt 

CyHHeBe nere / CC 

ftp://ftp.ngdc.noaa.gov/STP/SOLAR DATA/SU 
NSPOTNUMBERS/YEARL Y 

Bpoj rpyna CyimcBMx nera / 
CCTH 

ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/ 

IlOBpHfflHe I IO. a CyilHCBHM 
neraMa / IloBpm. CC 

http://www.gao.spb.ru/database/esai/yr_aro_lo 
ng. txt 

CoaapHa paanjaunja / 
Con Pan 

ftp://ftp.ncdc.noaa.gov/pub/data/paleo/ 


Ta6ejia 1: IlapaMeTpH CyimcBe aKTHBHOCTH ca H3BopHMa noaaraKa 
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METO^OJIOrHJA PA;iA H flOEHJEHH PE3YJITATH 

3a yTBpl)HBaH>e Be3a M3Mcl)y iioKa3areiba CyimcBC 
aKTHBHOCTH h npoTHijaja Ha npo(J)HJiy Bc3Aan KopHinhcn je rinpconoB 
Koe(J)HH,Hj eHT Kopejiau,Hje (R). H3BopHe bpcahocth napaMeTapa h 
npoTHH,aja Aare cy i a6cjiH y npHJiory. 

Oil cbhx nocMaTpaHHx noKaaaicjba CyimcBC aKTHBHOCTH 
najBchy Bpe^HOCT R ca npoTHu,ajeM noKa3yje AA hiiackc, Kao jcAan 
oa noKa3aTejta CymieBor BeTpa. Be3a je anrH(j)a3Ha h R h3hoch -0,40 
h CTaTHCTHHKH je cmimclmKam an Ha HHBoy BcpoBainohe oa 0,05 h 
0,01 %. 

Koa cbhx ocTajiHx napaMeTapa CyimcBC aKTHBHOCTH 
Koe(j)HH,Hj eHT Kopejiau,Hje je 3a noMeHyTH nepnoA CTaTHCTHHKH 
ocBiiaMajan. To HAe y npnjior Te3H Aa je CyimcB BeTap AHpcKTiio hjih 
HHAH peKTHO AOMHHaHTHH cnojBamH.H (jtaKTop npoTHu,aja, 6ap y 
Apyroj nojiOBHHH XX bckb. 

OBaj nepnoA je noceSHO 3HanajaH 36or tbpaibh IPCC Aa cy 
npoMeHe rjio6ajiHe KJiHMe y Apyroj hojiobhhh XX bckb AOMKHanmo 
ycjiOBJbcnc aHTponoreHOM c m h c nj o m racoBa ca e(j)eKTOM CTaKJieHe 
oainre. OBa npoMeHa je ycjiOBHJia nopacT TeMnepaType Ha njiaHeTH. 
no HjHxobom MHHUbciby, uioSajinc KJiHMaTCKe npoMeHe ipcoajio 6h 
Aa AOBeAy AO HHTeH3H(j)HKaii,Hje xHAponoimcor u,HKJiyca, oahocho 
iiOBehaiba kojihhhiic naAaBHHa h npoTHu,aja peKa Ha njiaHeTH y 
u,ejiHHH.( IPCC, 2001). 

Mel)yTHM, Ha ocHOBy MOAeJia Koje IPCC kophcth 3a 
pciHonajinc npoMeHe npoTHH,aja, y iickhm peraoHHMa EBpone 
(MaljapcKa, rpmca) lie aoIlh ao CMaibdba npoTHu,aja, a y ApyrHM (B. 
BpHTaHnja, (pHHCKa, YKpajHHa) lie Aohn ao noBehama, noA yTHH,ajeM 
aHTponoreHor e(j)eKTa CTaKJieHe Sarnie. y CKJiaAy ca obhm MOAeJiHMa 
cy omjic h npojeKu,Hje CaBe3Hor xHApoMeTeopojioniKor 3aBOAa 
(CXM3). 

CXM3 je 1994. roAHHe H3Aao HHTepHy ny6jiHKau,Hjy "llpHJioi 
npoynaBaiby naAaBHHa h cyrna". y yBOAHOM Aeny npHXBaiajy 
"Kaiacipo(|)HMKy" Bapnjamy OyAyhnx npoMeHa kjihmc noA yTHH,ajeM 
aHTponoreHor e(j)eKTa CTaKJieHe oainre. nona3eliH oa HHAeKca cyme 
ByAHKO-JIejiTay, a Ha ocHOBy noAaTaKa 3a BeorpaA, OApel)eHa je 
rpaHHHHa BpeAHOCT KOJiHHHHa naAaBHHa oa 530 mm 3a nojiycynme 
oOjiacTH. CeBepoHCTOHHH Aeo 3eMJte 6 h no nporao3H 3a 2000. 
roAHHy 3aAOBOJbaBao KpHTepnjyM nojiycymHHx oojiac i H. 
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Ro 2010. roflHHe OBa oOjiacr xpcoa jia. ce uiMpu Ka jyroxanaAy, 
AOK 6h ce nojaBHJie h Ase HOBe nonycyniHe oOnacTH (y hctohhoj’ h 
jyroHCTOHHoj h jy>KHoj Cp6njH). riojiycyniHe oojiacxM 6h ce ao 2020. 
roflHHe niHpHJie y hctom CMepy, Taico Aa y hctohhom h jyroHCTOHHOM 
Zicjiy 3CMJBC BejiHKH npocTopH 6h nonpHMHJiH oflJiHKe nojiycyniHHx 
oOjiacTH. OBa oojiacr 6h 6hab orpannHCiia jihhhj'om HeroTHH- 
Maj^amieK-KpaiyjcBau-TiynpHja-npoKyiiJbc-JoiiianHMKa Ea&a- 
TyTHH-ripemeBO. 

y bhaom y AOMahy jiHTepaTypy, ctckah cmo yxncaic Aa TeMe o 
aHTponoreHOM yTHu,ajy Ha iibaabmiic h npoTHijaje AOMHHHpajy, aok je 
TeMaTHKa Be3aHa 3a npHpoaiic yumaje yraaBHOM orpaiiHHCiia Ha 
H3aBajaibc h,hkjihhhocth, 6e3 ixiupMx xyiviaHCiba. 

IlpoyHaBaibCM h,hkjihhhocth boahhx h cyniHHx ncpnoaa Ha 
BeliHM pcKaxia y CponjH 6aBHO ce Ou,okojbh1i (1994). 3a /lynaB je 
o6pal)eH 150-roflHHiH,H nepnoA y BepAany, aok je Ha ocTajiHM 
pexaMa 60-roAHHiH.H nepnoA- Ochm Tora, "npoynaBaHa je necTHHa 
nojaBJbHBaiba cyniHHx h boahhx roAHHa, ca KJiacH(j)HKaii,HjoM 
HjHxoBe boahocth, y3 ocBpT Ha nporH03y npoMeHa KapaierepHCTHKa 
OTHH,aH>a y HapeAHHM roAHHaMa". 3aKJtyHHO je Aa ce BeoMa cyniHe h 
BeoMa BOAHe ioahiic koa BeliHHa peica jaBJtajy y npocexy CBaice 20- 
30. ioahiic. IlporH03Hpa Aa Ha /lynaBy ao Kpaja XX h y npBoj 
noAOBHHH XXI BCKa xpc6a owcKHBaxH BHrne BeoMa cyniHHx roAHHa. 

CajiBan h capaAHHH,H (1994) cy anajiH3npajiH hhkjimhiioct 
Belinx peKa JyrocjiaBujc Ha yaopxy oa 4 CTaHHH,e 3a nepnoA 1931- 
1990. roAHHa. 3a CTammy Be3AaH cy ao6hah nepnoAe 14 h 30 
roAHHa, 3a Cemy 14 h 38 roAHHa, 3a CpeMCKy MHTpoBHH,y 14, 20 h 
36 roAHHa h 3a JBySnHeBCKH moct 8, 14 h 20 roAHHa. Ha ocHOBy Tora 
cy H3BejiH aaKJbynaK Aa cy "lOAHiiiibH npoTHijajH Ha HaBeAOHHM 
pCKa\ia H.HKJIHHHH, Ca MaH.e HAH BHHie H3pa>KCIIHM liepMOAHIYia". 
YKa3yjy Aa npnAHKOM c xaxnc xhhkc oopaac je noxpeono 3a CBaicy 
cepujy OApel)HBaTH MepoAaBHH nepHOA 36or p a3 ahhhthx 
KapaKTepHCTHKa CAHBOBa H pe>KHMa CpCAIbHX lOAHIXJIbHX npOTHH,aja. 
HaBOAe h xhiioicihhkh aaKJbynaK, Aa eKCTpanoAau,HjoM HHTerpaAHe 
(j)yHKH,Hje MOAyJiHHx OACxynaiba "y HaBeACHOM nepnoAy oa 1994. Ha 
aHaAH3npaHHM pcKaxia movkcmo ohckubaxh nojaBy Betinx cpeAH>nx 
roAHHiHjHx npoTHH,aja h to y xpajaiby oa 4 ao 7 roAHHa". CajiBaH y 
paAy H3 2000. roAHHe" AOAa3H ao hcthx 3aKA>yHaica 3a nepnoA 1931- 
1998. roAHHa. 


2 PaA "HcTpa>KHBaH>e nepiTOAH'niocTH cpcAianx roAwiiibnx npoTHiiaja" aoohjcii oa 
Ap Caimana eneKTpoHCKOM noniTOM. 
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CMaTpa m "y HapeAHOM nepnoAy oa 2001. roA. h to y 
ipajaiby oa 4 ao 7 roAHHa, Mory ce OMCKHBaiH Mai bp cpcAibn 
roAHiiiH>H npoTHu,ajH, a THMe h 6aa>KH HeAOCTaTaK naAaBHHa y 
cjihbhom noApynjy". Ha Kpajy HaBOAC Aa obo HnaK ipc6a cxBaTHTH 

yCJIOBHO. 

HcanjiOBHh h CpHa H3 HHCTHTyTa 3a BOAonpHBpeAy "JapocaaB 
HepHH" 3 cy y cbom npojeiery H3Meljy ocTajior aHajiH3HpajiH TpeHAOBe 
npoMeHe upoccMiioi i oahihibci npoTHu,aja Ha iickojihko CTaHHu,a 3a 
hh 3 noAaTaKa y nepnoAy 1931-1994. roAHHa. Yohhjih cy Aa ce 3a CBe 
CTaHHH,e ochm OHe Ha Thch, jaBJta HeraTHBaH TpeHA. 3a6pMiiy ioc'i 
36or CMaH>eH>a npoTHu,aja je iiOBchana nojaBOM cyuiHor nepnoAa kojh 
je noneo 1982. roAHHe. 3a pa3JiHKy oa Kpaher nepnoAa, tokom 155 
roAHHa Ha /lynaBy (OprnaBa) yoncn je Saaro pacTyliH TpeHA, ajin je 
oh CTaTHCTHHKH ncaiiaHajan. Ha Kpajy aaKJbyMyjy Aa cyuiHH ncpnoA 
He MO/KC ce y u,ejiHHH iipHiincaiH KJiHMaTCKHM npoMeHaMa, Bch je 
"BepoBaTHO AoSpHM acjiom nocjieAHU,a yoOHMajeiiHx (j)jiyKTyau,Hja 
OTHH,aH>a" npn L i c m y He ipc6a 3aHeMapHTH uioSajine npoMeHe y 
aiMOC(|)CpH. 

HnaK, Jovanovic (1995), aoboah y Be3y npoTHu,aje jjynaBa ca 
yKynHOM noBpuiHHOM OaKyjia Ha CyHuy. 3a nepnoA 1931-1990 oh 
yonaBa Aa ce yTHH,aj CyiiMCBC aKTHBHOCTH npnMeliyje koa bhcokhx 
BOAa ca noMepajeM oa ceAaM, a koa hhckhx oa agbct roAHHa. 

Ducic (2005), je Harnao nepHOAHHHOCT oa 20 roAHHa, y 
peKOHCTpyHcaHHM npoTHu,ajHMa /lynaBa ao 1730. Koja 6h ce Moraa 
AOBecTH y Be3y ca npcMcm i aibCM u,eHTpa Mace CynncBOi CHC i CMa. 

Ducic et al (2007), cy yTBpAHJin Aa ce y noAau,HMa 3a 
npoTHu,aje flyHaBa koa OprnaBe oa 1840. yonaBa jaKa Be3a H3Mel)y 
HHAeKca boahocth Kao noKa3aTeJBa AOMHHau,Hje boahhx roAHHa h 
npoMeHa xejiHorpa(|)CKC uiHpHHe CyiincBHx nera (R=0.73) 3a ACKaAiie 

BpeAHOCTH. 

Ha HecyMHsHB yTHu,aj AA HHAeKca Ha npoTHu,aje jlyiiaBa koa 
Be3AaHa yKa3yjy h noAau,H noKpeTHHx ACKaannx BpeAHOCTH, Koje cy 
KopHHilieHe paAH OACipaibHBaiba cnopeAHHx jiaKiopa h yonaBaiba 
AyronepnoAHUHor TpeHAa. 


3 


www.icerni.co.vu/proiects/emon2.pdf 
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Koc(|)ml[mjcht Kopejiau,Hje y tom cjiynajy pacTe Ha -0,83, hito 
oci aBJba Majio MecTa yTHu,ajy Apyinx (jjaieropa (rpacfiHKOH 2). 



— ■ — npoTMqajM 
— ♦ — AA MHfleKC 


noneTHe roflMHe fleKafla 


r pa(|)HKOii 2: IloKpeTHe ackbahc bpcahocth npoTHH,aja ,n,yHaBa koa 
Be3flaHa h AA HHAexca 

IlpoTHH,aj Ha nocMaTpaHOM npo(J)HJiy y npBoj ackbah 
(1951/1960.) h3hoch 2232 m 3 /s, a y nocAeA&oj (1991/2000.) h3hoch 
2237 m Is. Haico je y ncpnoAy H3Meljy obhx ackbab KOHu,eHTpau,Hj a 
racoBa ca cc|)cktom ciaKJicnc 6 bhiic anaHajno nopaaia, npoMeHa 
npoTHH,aja je 6e3Ha*iajHO Majia, na nax h (fiopMajiHO cynpoTHor 
3HaKa oa OMCKMBanoi y pci HonajiiiHM npojeKu,HjaMa IPCC. 

OHHraeAHO je Aa moacjih IPCC xoj h ce Kopuc'ic y npou,eHH 
yTHH,aja aHTponoreHor eczema CTaioieHe 6amic Ha xhapojioihkh 
u,HKAyc He Aajy aAOKBBTHH OAroBop Ha npoMeHe uioSajine 
iCMiiepaiypc. Ha to yica3yjy h Milliman et al (2008) Kojn cy 
nocMBTpajiH npoTHu,aj peica y raoSajiHH okcbii y Apyroj iiojiobmiim 
XX Bexa. 
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Y3opaK je o6yxBaTao 137 peica Koje OABOAmaBajy 0K0 55 % 
noBpniHHe y rjio6ajiHH OKeaH. Ilo ibhxobhm pcHHMa, y ncpno^y 
1951-2000. roflHHa KyMyjiaTHBHH iipoiHuaj obhx pexa ocTao je 
CTaTHCTHHKH iienpo\ieii>eii. Taxolje ohh naBOAC h na^aBHiic Ha 
KonHy y tom nepnoAy cy 6hjic CTaTHCTHHKH HenpoMeiteHe. 
SaKJbyHyjy Aa hh npoTHH,aj hh na^aBHiie ce HHcy npoMeHHJiH tokom 
Apyre nojiOBHHe XX BCKa, hito flaje Many noApniKy uiooajmoj 
HHTeH3H(j)HKaiI,HjH XHApOJIOLHKOI H,HKJiyCa. 

Ila hh y HajHOBHjeM nepnofly caTejiHTCKHx ocMarpaiba HeMa 
6 hthhx npoMeHa HHTe3HTeTa XHApononiKor u,HKJiyca. Smith et al 
(2006) cy aHajiH3HpajiH HCTopnjy uiooajniHx nanaBHiia y ncpnony 
1979-2004. roflHHa. Yohhjih cy fla HajBehe BapHjau,Hje nanaBHiia "cy 
noBe3aHe ca Eji Hhh>o j y>KHOM ocu,HJiaii,HjoM (ENSO) h HeMajy 
Tpeni". 3a BapHjau,Hje Koje HHcy noBe3aHe ca ENSO h HcnojtaBajy 
TpeHfl, CMaTpajy a a je TpeHA "noBe3aH ca nopacTOM TponcKHx 
na^aBHiia n3iiaA nauM(|iHKa h MnAnjcKor OKeana noBe3aHHx ca 
jiOKajiHHM 3arpeBaH.eM Mopa". 3aKJtyHHJiH cy Aa h n a k obo noBchaibe 
je KOMneH3HpaHO CMaibcibCM na^aBHiia y npyi HM pernoHHMa 1 ipn 
neMy je "cpcAma rao6ajiHa npoMeHa Sjihcka HyjiH". 

3AKJLYHAK 

IlpoMeHe npoTHH,aja pexa nocjiCAibHx Acucimja y cioiony 
"raoSajiHHx KJiHMaTCKHx npoMeHa", H3a3HBajy uccyMibHBy na>KH>y, 
Kaxo MCAnja, Taxo h Hame naymic jaBHOCTH. Hajnemhe cy y npBOM 
rniaHy Kaiacipo(|iMMKC BapHjaHTe Koje noTeHii,Hpajy npo6jic\i cyme h 
hhckot BOHOC'iaja h no KojnMa cmo Beh Ha npary nojiyiiyciHibCKOi 
KJiHMaTa. 

IloBOflehH ce HCKJtyHHBO 3a eKOJiomKOM napa^HTMOM h 
OK pHBJByjyhn amponoreHH e(j)eKaT CTaKJieHe 6amTe 3a CBe npoMeHe 
y KJiHMaTCKOM CHCTeMy, H3rjiefla a a ce 3a6opaBHJio Ha ochobhh 
iiOKpci aH xHflpojiomKor ipnaiyca - CyHu,e. 

Oa cbhx nocMaTpaHHx noKa3aTeJBa CyimcBe aKTHBHOCTH 
HajBehy Bpcnnoci KOCfjmLmjcma Kopejiau,Hje (R) ca npoTHH,ajeM 
jlynaBa koa Beanana Kao penpe3eHTaTHBHHM npotjmnoM, noKa3yje 
AA HH^eKC, xao je^aH oa noKa3aTejfea CymieBor BeTpa. Be3a je 
am H(|ia3iia h R h3hoch -0,40 h CTaTHCTHHKH je CHraH(j)HKaHTaH Ha 
HHBoy BepoBaTHohe oa 0,05 h 0,01 %. 

C Apyre CTpaHe, npoMeHe npoTHH,aja y Apyroj hojiobhhh XX 
Bexa Ha obom npo(j)HJiy cy 6e3HanajHe, Kao h Ha KonHy y u,cjihhh. To 
He yKa3yje Ha AOMHHau,Hjy amponoreHor e(j)eKTa craioieHe 6amTe Ha 
XHAPOJIOIHKH H,HKJiyC HH Ha peTHOHajIHOM, HH Ha TJIo6ajIHOM HHBOy. 




Beogradska skola meteorologije 


189 


JIHTEPATYPA 

Benestad E. R. (2006): Solar Activity and Earth’s Climate. Second 
edition. Chichester, Springer-Praxis. 

Bucha V. (1988): Influence of solar activity on atmospheric 
circulation types. Annales Geophysicae 6 (5), pp. 513-524. 

Bucha, V. (1991): Solar and geomagnetic variability and changes of 
weather and climate. Journal of Atmospheric and Terrestrial Physics 
53 (11/12), pp.1161-1 172. 

Ducic, V. (2005). Reconstruction of Danube discharge on 
Hydrological Station Orsova in Pre-Instrumental Period (Possible 
Causes of Fluctuation). Physical Geography of Serbia, vol. 2, 79-100 

Ducic V,, Lukovic J., Nikolova N. (2007). Possible connection 
between Danube River discharge variability and solar activity. 
rnacnuK CpncKoe zeoepafcKoe dpywmea, CBCCKa LXXXVII, br. 1, 
CTp. 31-38. 

Ducic V. (2008): Uticaj Suncevog vetra na sirinu godova kod drveca 
Beogradska skola meteorologije, str.245-254. 

Gray L. J, Haigh J. D, Harrison R. G. (2005): The Influence of 
Solar Changes on Earth’s Climate - Hadley Centre technical note 62. 
Exeter-Devon, Met office. 

Labitzke K, van Loon H. (1998): Association between the 11 -yr 
Solar Cycle, the QBO, and the Atmosphere. Part III: Aspects of the 
association. Journal of Climate 2, pp. 554-565. 

Miliman J,, Farnsworth K., Jones P., Smith L. (2008): Climatic and 
anthropogenic factors affecting river discharge to the global ocean, 
1951-2000; Global and Planetary Change 62. 



190 


Heliocentricna meteorologija 


OuokojbhR M. (1994): H,hkjihhhoct boahhx h cynmiix nepnona y 
Cp6njn; noceOna mdaihu reoepcupcKoe UHcmumyma ", Joean Ifeujuh", 
KtbHra 4 1 , Bcorpau 

Reid G. C. (1999): Solar variability and its implications for the human 
environment. Journal of Atmospheric and Solar Terrestrial Physics 
50, pp. 3-14. 

Caee3HH xuapoMeTeopoJioiuKH saeoa (1994): IIpHJior npoynaBamy 
nanaBHiia n cyma; HHTepHa ny6jiHKan,nja, Beorpau 

CajiBaii A., 3eJieHxacHh E., Caenh P. (1994): AHamm 

UHKJiHMnociH npoTHu,aja Behnx peica JyrocjiaBnje; Moiiorpatjmja 
"Ypetyerbe, Kopuiuhewe u 3aiumuma eoda Bojeodune", nouiaBJbc I 3, 
IIojBonpHBpeflHH (J)aKyjiTeT, HHCTHTyT 3a ypel)eH>e Bona, Hobh Can 

Smith T., Yin X., Gruber A. (2006): Variations in annual global 
precipitation (1979-2004), based on the Global Precipitation 
Climatology project 2.5° analysis; Geophysical Researh Letters 33. 

Summary for policymakers (2001), INTERGOVERNMENTAL 
PANEL FOR CLIMATE CHANGE 

Veretenenko S, V, Dergachev V. A, Dmitriev P. B. (2005): Long- 
term variations of the surface pressure in the North Atlantic and 
possible association with solar activity and galactic cosmic rays. 
Advances in Space Research 35, pp. 484-490. 



Beogradska skola meteorologije 


191 


Milan Radovanovic c , Joao Fernando Pereira Gomes ab *, Vladan Ducic d , 
Milan Milenkovic e , Milan Stevancevic f 

c Geographical Institute “Jovan Cvijic”, Serbian Academy of Sciences and 

Arts — SANU, Djure Jaksica 9, 11000 Belgrade, Serbia 

“Chemical Engineering Department, 1ST — Institute Superior Tecnico, Torre 

Sul, Av. Rovisco Pais, 1, 1049-001 Lisboa, Portugal 

b Chemical Engineering Department, ISEL — Institute Superior de 

Engenharia de Lisboa, R. Conselheiro Emidio Navarro, 1, 1949-014 Lisboa, 

Portugal 

d Geographical Faculty, Studentski trg 3, 1 1000 Belgrade 

e Faculty of Forestry, Kneza Viseslava 1, 11030 Belgrade 

f Ex. Superior Counsellor, Federal Ministry of Telecommunications, 11000 

Belgrade, Serbia 

WILDFIRE IN DELIBLATSKA PESCARA (SERBIA) - CASE 
ANALYSIS ON JULY 24 th 2007 

Abstract: Wildfire in Deliblatska pescara (Serbia) on July 24 th 2007 has been 
discussed from the aspect of the hypothesis on the influence of processes on the Sun 
and ignition of stand. The work hypothesis has related on establishing the eventual 
connection between the phenomenon of energy source of corpuscular radiation on 
the Sun and the phenomenon of the initial phase of wildfire event. Having in mind 
lacks of recent explanations for certain number of cases concerning causes that 
strengthened the ignition, it was necessary to check the parameters that could, in this 
case, give the explanation of the potential causality. It turned out that at that time not 
only wildfires occurred in direct surroundings of Deliblatska pescara but they also 
seized numerous locations of south Europe and north Africa, as well as certain parts 
of Canada. The coincidence of these events has pointed that the hypothesis on the 
penetration of charged particles towards Earth, in two basic ways, may also be 
confirmed in this case. According our results, mentioned penetration caused air mass 
seizing thus dictating different weather circumstances as in the area of 
Mediterranean, so in the north of North America. The aim of the paper is to test the 
heliocentric hypothesis on wildfires through this example, as well as to point 
argumentatively to the Solar wind influence on hydrodynamic processes in the 
atmosphere. 

Key words: Solar wind, wildfires, protons, Deliblatska pescara, 

(U stampi https://www.novapublishers.com/catalog/advanced_search_result.php? 
keywords=radovanovic+gomes&osCsid=5118aa2713af436dd2e5bl9b0c806d67) 


Corresponding author. Chemical Engineering Department, ISEL — Institute 
Superior de Engenharia de Lisboa, R. Conselheiro Emidio Navarro, 1, 1949-014 
Lisboa, Portugal. Tel. /fax: +351 21 3850991. 

E-mail address: jgomes@deq.isel.ipl.pt (J.F.P. Gomes). 


192 


Heliocentricna meteorologija 


1 Introduction 

Fire which occurred in Deliblatska pescara on July 24 th 2007 coincided with 
certain events out of Serbian borders, thus deserving more detailed research. 
Namely, immediately before fire occurred on this location, it had come to a 
series of stand ignitions in the area of the Mediterranean and certain parts of 
Canada. According to our notions recent, generally accepted, positions 
cannot explain these apparently spatially incoherent occurrences. It is mostly 
meant on human activity, including intentional and unintentional fire 
initiating or any of meteorological conditions. Above this, on that July 24 th 
2007 the absolute maximum temperature was 44.9 °C ever measured in the 
town of Smederevska Palanka in Serbia (about 20 kilometers south from 
Deliblatska pescara). The fire was noticed in the evening (about 21:30), 
while at the very same night it was raining in the area of northeastern Serbia. 

On the basis of available literature, it appeared that there is only one 
hypothesis which brings similar phenomena into correlation with processes 
on the Sun and also offers the explanation of possible mechanism for the 
transmission of charged particles to stand of plants (Stevancevic, 2004, 
Stevancevic, 2006, Stevancevic et al, 2006). That is why it was decided to 
have it checked even through this example, not just in the context of possible 
Sun-forest fires causality, but also from the aspect of hydrodynamic air 
masses seizing by the interplanetary magnetic front (IMF). Trying to use 
recent results of the research of different scientific disciplines, which 
interweave on this issue, we have found much uncleamess. Therefore, the 
heliocentric hypothesis on the link between corpuscular radiation and 
destructive power of fires offers indications or direct facts about another 
phenomenon which is the causality between IMF and air mass circulation in 
the atmosphere. 

Having in mind that the hypothesis has not still been confirmed on the 
statistically satisfied level of the examined phenomena, we give a detailed 
review of the existing data concerning climate characteristics, as well as the 
history of forest fires in Deliblatska pescara. The aim of the paper is detailed 
investigation of physical-geographic conditions in order to come to reliable 
arguments which point that even in this case the recent ‘generally accepted’ 
views cannot give satisfied explanation. Spatial arrangement of fire seized 
locations, on the basis of the satellite images, also leads to a conclusion that 
anthropogenic activity cannot be accepted as possible explanation. The 
analysis of astrophysical parameters, as in the recent attempts (Radovanovic, 
Gomes, 2008, Gomes, Radovanovic, 2008), gives another proof in favor of 
the heliocentric hypothesis on the origin of forest fires. 
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2 General characteristics of Deliblatska pescara 

Deliblatska (Banatska) pescara has elliptical shape of NW-SE direction. It is 
35 km at its longest point and 15 km at its widest point. The total area of 
Pescara is 300 square kilometers, while its average altitude is 138 m. It is 
about 55 km away from Belgrade, in the northwest direction. 

As relief concerned, the central and northwestern parts of Deliblatska 
pescara belong to a complex of sandy structures with extremely dune relief. 
In slightly rolling area (composite dune-exhaust relief) of the central and 
northern part of Pescara the highest dune peaks of Pluc (192 m) and Crni vrh 
(189 m) stand out. The altitude suddenly decreases in the southeastern part, 
while depressions are filled up with ground water making smaller lakes. 

Dunes consist of yellow and grey sand of different shape and dimensions 
over which layer of loess-humus soil is formed. Dune-exhaust relief of 
Deliblatska pescara originated as the result of strong, aeolian-accumulative 
processes. By its strength and speed, southeastern wind as strong 
geomorphological supplement was crucial for the present look of Pescara. 

The origin and evolution of aeolian relief of Banatska pescara are the 
subjects of different opinions. Cvijic (1924) considers that Deliblatska 
pescara originated by the accumulation of sands that had been exhausted 
from alluvium of the Danube near the entrance to Djerdap gorge. Dominant 
wind in the process of piling up and accumulation was kosava (name for SE 
wind). Milojevic (1949) considers that dunes originated by the accumulation 
of sands in the Pleistocene by power strength of the northeastern wind that 
blew from the Carpathian Mountains. 

The age and origin of sands are of peripheral significance, but determining 
the time of the relief development in Pescara is important since on the basis 
of it the dominant factors can be determined in the formation of dune- 
exhaust and dune-plateau relief. 

Typicality of these two relief types are clearly noticed in the northwestern 
part of Pescara, in the area of Devojacki Bunar, where the sides of dunes are 
symmetric, while the slopes even range to 30 °. Northwestern from 
Devojacki Bunar dunes gradually become spacious plateaus. 

There are four vegetation types in Deliblatska pescara: sandy, steppe, 
swampy and forest (Antic et al, 1969). 
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The sandy type of vegetation is characteristic for bare surfaces, recently 
piled places or very sparsely covered surfaces. It is the so called sierozem 
stadium on the sand. These surfaces have the character of semi-deserts. 

The second vegetation type, grassy-steppe type, is the most spread in 
Deliblatska pescara. This vegetation type is characterized by broad diapason 
of floral elements, starting from semi-desert to real steppe and meadow- 
steppe. That is how a series of evolutional soil phases of organic 
pararendzina on sands develops under it, starting from the youngest to the 
most developed one. 

The forest type of vegetation and forest on sands in general has the character 
of forest-steppe. In the conditions of steppe climate the forest phenomenon 
has to be connected with moister and less insolated expositions (northern, 
northeastern and northwestern). Generally, oak-linden forests prevail there, 
while hawthorn dominates among bush vegetation. The conifer vegetation is 
not of nature, it is the result of planting. 

3 Climate characteristics 

Climate characteristics of Deliblatska pescara do not differ much from the 
surroundings. There are differences on the microclimate level, mostly due to 
soil and relief characteristics. On the basis of available data, we have tried to 
determine whether any of the climate elements points to a potential affinity 
of this area for fires. 

3. 1 Air temperature 

January is the coldest month, while July is the warmest (tab.l) in the area of 
Deliblatska pescara and its wider surroundings. 


Table ] 

1 Mean monthly 

air temperatures for period 1931-1 960 


Station 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

Susara 

-1.4 

0.4 

5.0 

11.5 

16.5 

19.7 

21.8 

21.4 

17.4 

11.6 

6.0 

1.4 

Flamunda 

-1.4 

0.4 

5.1 

11.6 

16.6 

19.8 

21.9 

21.4 

17.4 

11.6 

6.0 

1.4 

Vrsac 

-0.3 

1.3 

6.1 

12.2 

17.1 

20.4 

22.5 

22.0 

18.2 

12.6 

7.2 

2.7 

Pancevo 

-1.3 

0.4 

5.5 

12.0 

17.0 

20.4 

22.5 

21.6 

17.8 

11.8 

6.0 

1.4 

Bela Crkva 

-0.6 

1.1 

6.0 

12.0 

16.9 

20.3 

22.3 

22.1 

18.5 

12.5 

6.6 

2.5 

Kovin 

-0.8 

0.5 

5.6 

11.8 

17.0 

20.2 

22.2 

21.5 

17.8 

11.9 

6.3 

1.7 

Smederevo 

-0.6 

1.0 

5.8 

11.6 

16.6 

20.0 

21.9 

21.4 

17.7 

12.0 

6.7 

2.1 

Veliko 

Gradiste 

-1.0 

0.6 

5.5 

11.8 

16.7 

20.0 

22.1 

21.4 

17.5 

11.8 

6.4 

1.9 
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Table 2 Mean monthly air temperatures by seasons for vegetation period and 
annual amplitude (1931-1960) 


Station 

Annual 

Spring 

Summer 

Autum 

n 

Winter 

Veg.perio Amplitud 
d e 

Susara 

10.9 

11.0 

21.0 

11.7 

0.1 

18.0 

23.2 

Flamunda 

11.0 

11.1 

21.0 

11.7 

0.1 

18.1 

23.3 

Vrsac 

11.8 

11.8 

21.6 

12.8 

1.2 

18.8 

22.8 

Pancevo 

11.3 

11.5 

21.5 

11.9 

0.2 

18.6 

23.8 

Bela Crkva 

11.7 

11.6 

21.6 

12.5 

1.0 

18.7 

22.9 

Kovin 

11.3 

11.5 

21.3 

12.0 

0.5 

18.4 

23.0 

Smederevo 

11.4 

11.3 

21.0 

12.1 

0.8 

18.2 

22.5 

Veliko 

Gradiste 

11.2 

11.3 

21.2 

10.6 

0.5 

18.3 

23.1 


However, average January is colder in Pescara with temperatures below - 

I. 0°C (Susara and Flamunda -1.4 °C), while the temperature of January in 
the surroundings is between -0.3 °C and -1.0 °C. Similar situation is also in 
July with average temperature below 22.0 °C in the area of Pescara, while it 
is above 22.0 °C in the surroundings. 

Since other months in Deliblatska pescara are a little colder, that influenced 
as average annual temperature so average seasonal values. Average annual 
air temperatures in the meteorological stations of the area of Pescara range to 

II. 0 °C, while all other stations of the surroundings record the values of 
annual temperature above 1 1.0 °C. 

Seasonal air temperatures are on average of 0.6 °C lower in the area of 
Pescara than those in the surroundings (Tab. 2). This is particularly 
expressed in spring and autumn when average temperatures are for 0.8 °C 
lower. Data for vegetation period show that mean temperature is also for 0.6 
S lower. Autumn is a little warmer than spring in the whole investigated 
area. The difference is 0.6-0. 7 °C in the area of Pescara, while it varies 
between 0.4 °C and 1.1 °C in stations of the surroundings. The only 
exception is the meteorological station of Veliko Gradiste where spring is for 
0.7 °C warmer than autu mn . 

Annual temperature amplitude (difference between the coldest and the 
warmest month) is a little higher in the area of Deliblatska pescara than in 
the surroundings and it is from 23.2 °C to 23.3 °C. 
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Spatial distribution of temperature points that the central part of Deliblatska 
pescara is the coldest since annual air temperature is lower than 1 1 °C. 
Temperature gradually increases in the NW and SE direction so that the 
utmost northwestern part of the area has annual air temperature over 11.4 °C 
(region towards Alibunar), while the utmost southeastern part near Banatska 
Palanka has annual air temperature between 1 1.3 °C and 1 1.4 °C. 


It is similar with the distribution of air temperature during the vegetation 
period. The central part of Pescara between Flamunda and Susara is the 
coldest with temperatures between 18.0 °C and 18.1 °C. Moving towards 
northwest and southeast air temperature increases so that it reaches the value 
between 18.4 °C and 18.5 °C in the border area of Pescara. 

The analysis of mean extreme air temperatures (Tab. 3-6) completes 
temperature characteristics of Deliblatska pescara region. 

Table 3 Maximum air temperatures for period 1931-1960 


Station 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI XII 

Susara 

Veliko 

2.7 

3.8 

9.5 

16.1 

23.3 

25.6 

27.7 

28.0 

24.2 

17.2 

9.6 6.2 

Gradiste 

3.0 

5.0 

10.6 

17.2 

22.3 

25.9 

28.7 

28.4 

24.6 

18.0 

10.65.7 

Vrsac 

3.5 

4.7 

10.4 

17.7 

22.8 

26.4 

28.7 

28.8 

25.2 

18.3 

10.4 7.2 

Pancevo 

3.8 

5.6 

10.6 

17.8 

22.8 

26.3 

28.8 

29.1 

25.2 

17.8 

10.76.8 

Bela Crkva 

3.1 

4.7 

10.4 

17.6 

22.6 

25.9 

28.3 

28.6 

24.6 

18.0 

10.56.9 

Kovin 

2.4 

4.8 

10.3 

16.9 

22.4 

25.7 

28.5 

27.9 

24.4 

17.7 

10.54.9 

Smederevo 

2.8 

4.7 

10.7 

17.6 

22.7 

26.1 

28.8 

28.2 

24.7 

17.6 

10.55.2 


Table 4 Maximum air temperatures for year, by seasons, vegetation period 
and amplitude (1931-1960) 


Station 

Annual 

Spring 

Summer 

Autumn 

Winte Veg.perio Amplitud 
r d e. 

Susara 

16.0 

15.6 

27.1 

17.0 

4.2 

23.8 

25.3 

Veliko 

Gradiste 

16.7 

16.7 

27.7 

17.7 

4.6 

24.5 

25.4 

Vrsac 

17.0 

17.0 

28.0 

18.0 

5.1 

24.5 

25.3 

Pancevo 

17.1 

17.1 

28.1 

18.0 

5.4 

25.1 

25.3 

Bela Crkva 

16.8 

16.9 

27.6 

17.7 

4.9 

24.6 

25.5 

Kovin 

16.4 

16.5 

27.4 

17.5 

4.0 

24.3 

25.5 

Smederevo 

16.6 

17.0 

25.9 

17.6 

4.2 

24.7 

25.4 
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Table 5 Minimum air temperature (1931-1960) 


Station 

I II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

Susara 

Veliko 

-4.7 -4.5 

-0.6 

5.0 

8.4 

13.1 

14.3 

13.9 

11.2 

6.1 

2.3 

-1.1 

Gradiste 

-4.2 -2.8 

1.6 

6.6 

11.2 

14.3 

15.9 

15.6 

12.3 

7.6 

3.8 

-0.5 

Vrsac 

-4.2 -4.6 

0.4 

5.6 

10.9 

13.7 

15.0 

14.5 

11.0 

6.0 

2.6 

-0.3 

Pancevo 

-4.3 -2.4 

0.5 

5.4 

10.2 

13.5 

14.6 

14.4 

11.2 

5.6 

2.8 

-0.9 

Bela Crkva 

OO 

i 

OO 

i 

-0.4 

4.9 

9.6 

13.0 

14.2 

13.5 

10.0 

5.6 

1.4 

-1.4 

Kovin 

-5.1 -3.9 

-0.2 

4.8 

9.8 

13.3 

14.5 

13.6 

10.2 

5.8 

2.2 

-2.0 

Smederevo 

-4.8 -5.5 

0.8 

6.0 

10.9 

13.8 

15.6 

15.2 

11.7 

7.0 

3.2 

-1.3 


Table 6 Minimum air temperatures for year, by seasons, vegetation period 
and amplitude (1931-1960) 


Station 

Annua 

1 

Spring 

Summer Autumn 

Winter 

Veg.perio Amplitud 
d e 

Susara 

5.4 

4.3 

13.8 

6.5 

-3.4 

11.0 

19.0 

Veliko 

Gradiste 

6.8 

6.5 

14.2 

7.9 

-2.8 

12.6 

20.1 

Vrsac 

5.9 

6.0 

14.4 

6.5 

-3.0 

11.8 

19.2 

Pancevo 

5.9 

5.4 

14.2 

6.5 

-2.5 

11.6 

18.9 

Bela Crkva 

5.1 

4.7 

13.6 

5.7 

-4.7 

10.9 

19.0 

Kovin 

5.2 

4.8 

13.8 

6.1 

-3.7 

11.0 

19.6 

Smederevo 

6.2 

5.9 

14.9 

7.3 

-3.9 

1.20 

20.4 


Mean maximum air temperatures are lower in the area of Deliblatska pescara 
during all months than in stations of the surroundings, so that both annual 
season values and the value of mean maximum air temperature during the 
vegetation period are far lower than in the surroundings. That especially 
relates to spring and autumn when average maximum temperatures are lower 
for 0.8 °C to 1.0 °C. The same is for the vegetation period. Mean minimum 
air temperatures are below 0.0 °C in Susara from December to April, similar 
as in Kovin and Smederevo, while negative mean minimum temperatures 
only last to March in other stations. Mean minimum temperatures as well as 
annual value are also lower than the values of the surroundings during all 
months and seasons. 

Frosty days (minimum daily temperature below zero) appear in Susara from 
October to the end of May, with maximum in January when there are almost 
25 frosty days on the average (Tab. 7). 
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Table 7 Number of frosty days (1931-1960) 


Station 

IX 

X 

XI 

XII 

I 

II 

III 

IV 

V 

Annual 

Susara 


2.2 

8.7 

17.7 

24.8 

20.0 

15.9 

3.4 

0.6 

93.3 

Veliko 

Gradiste 

0.1 

2.4 

6.3 

15.2 

21.9 

18.3 

12.6 

2.6 

0.1 

79.5 

Vrsac 


1.4 

8.5 

15.8 

24.6 

19.9 

13.3 

2.1 


85.6 

Pancevo 


3.3 

7.9 

17.5 

23.5 

18.6 

13.6 

3.3 

0.2 

99.0 

Bela Crkva 


2.7 

9.3 

18.5 

26.8 

20.1 

14.3 

2.9 

0.4 

95.0 

Kovin 


2.5 

8.6 

18.9 

25.0 

20.7 

14.6 

2.2 

0.4 

92.9 

Smederevo 


1.8 

6.6 

17.1 

24.2 

19.9 

13.1 

1.8 

0.1 

84.6 


It is similar in other stations of the surroundings of Banatska pescara. The 
greatest number of frosty days during the year has the region in the triangle 
of Grebenac-Deliblato-Banatska Palanka where there are on average 96-98 
frosty days per year. The number of frosty days gradually decreases from 
that region towards south, while the decrease is so sudden towards northwest 
that the utmost northwestern angle of Deliblatska pescara has less than 86 
frosty days per year. 

The number of cold days (minimum daily temperature is lower than - 1 0 °C) 
is about 14 days per year in Susara, and they appear from November to the 
end of March having the maximum in February (Tab. 8). 

Table 8 Number of cold days (1931-1960) 


Station 

XI 

XII 

I 

II 

III 

Annual 

Susara 

0.3 

1.2 

5.4 

5.7 

1.6 

14.2 

Veliko Gradiste 

0.2 

1.5 

5.2 

3.8 

0.5 

11.2 

Vrsac 

0.1 

1.2 

5.3 

6.3 

0.3 

13.2 

Pancevo 

0.5 

1.5 

5.8 

3.4 

0.5 

11.7 

Bela Crkva 

0.5 

1.4 

5.5 

6.5 

0.2 

14.1 

Kovin 

0.1 

2.9 

6.0 

5.0 

0.7 

14.7 

Smederevo 

0.1 

1.8 

4.1 

3.0 

0.3 

9.3 


The central parts of Deliblatska pescara have over 14 cold days per year in 
the triangle of Susara-Mramorak-Deliblato. The number of cold days 
suddenly decreases from that region towards east and southeast (Bela Crkva 
11.7, Veliko Gradiste 9.3 days), while the decrease is considerably slower 
towards west (Pancevo 13.2). 
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The number of tropical days (when maximum daily temperature exceeds 30 
°C) is the smallest (29.4) in the station of Susara, while it is mostly above 35 
days in the whole investigated area, and above 40 days per year (Tab. 9) in 
Bela Crkva. 


Table 9 Number of tropical days (1931-1960) 


Station 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

Annua 

1 

Susara 

0.1 


1.5 

4.1 

10.2 

10.6 

2.9 


29.4 

Veliko 










Gradiste 


0.2 

1.4 

5.8 

13.1 

11.7 

3.6 

0.3 

36.1 

Vrsac 



3.1 

6.9 

12.1 

11.3 

4.7 

0.1 

38.2 

Pancevo 

0.1 

0.1 

2.3 

6.3 

12.8 

13.9 

4.9 


40.4 

Bela Crkva 



2.6 

4.5 

11.4 

12.4 

2.6 


33.5 

Kovin 



1.2 

5.6 

12.9 

11.3 

3.4 

0.6 

35 

Smederevo 


0.1 

1.2 

5.7 

13.1 

11.5 

3.9 

0.2 

35.7 


This datum points that the area of Deliblatska pescara is not only colder than 
the surroundings, but that high daily temperatures last shorter. The analysis 
of the spatial distribution of tropical days gives an inspection that the area of 
less than 30 tropical days per year is relatively narrow and it is between 
Susara and Flamunda. The number of tropical days gradually increases (up 
to 36 days) towards northwest, while it increases more rapidly towards 
southeast. 

The number of tropical nights when minimum air temperature is over 20 °C 
is relatively small in Susara (2.8) if compared with Bela Crkva and Vrsac 
where it is several times larger (Tab. 10). 

Table 10 Number of tropical nights (1931-1960) 


Station 

IV 

V 

VI 

VII 

VIII 

IX 

X 

Annual 

Susara 


0.1 

0.4 

0.7 

1.4 

0.2 


2.8 

Veliko Gradiste 


0.4 

2.1 

4.0 

2.8 

2.0 

0.1 

12.4 

Vrsac 


0.3 

0.2 

0.2 

0.6 



1.3 

Pancevo 

0.1 

0.2 

0.4 

1.9 

2.6 

0.9 


6.1 

Bela Crkva 


0.1 

0.2 


0.2 



0.5 

Kovin 



0.1 

0.8 

0.6 



1.5 

Smederevo 



0.4 

1.0 

1.7 

0.2 


3.3 
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On the basis of all presented, concerning temperature relations, it can be 
concluded that the area of Deliblatska pescara is a little colder than its 
surroundings as by the values of temperature elements so by the length of 
duration throughout the year. That could probably be explained by increased 
albedo (reflected solar radiation) of the very sand as well as by increased 
forestation in relation to the surroundings. 


3.2 Precipitation 


Pluviometric regime of Deliblatska pescara has all characteristics of Central- 
European type which is also present in most part of Serbia. The main 
characteristics of this type of pluviometric regime are the following: 

-Month of maximum precipitation (the primary maximum) is June, although 
it can even be May in some years and stations. 

-The secondary maximum precipitation appears at the end of autumn, mostly 
in November. It is usually weakly expressed. 

-Month of minimum precipitation throughout the year (the primary 
minimum) is February, while somewhere it can also be March. 

-At the beginning of autumn (most often in September) the secondary 
minimum appears. It is not unusual that September minimum is lower than 
February and thus takes over the role of the primary minimum. 

-Out of 17 stations from the area of Deliblatska pescara and its surroundings 
wherefrom the data on precipitation amount were used (Tab.l 1), the primary 
maximum appears in June in 15 stations, while in May in just two stations. 
The primary minimum appears in February in 10 stations, in September in 6, 
while in March in one station. 
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Table 11 Mean monthly precipitation (mm) (1931-1960) 


Station 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI XII 

Susara 

37.8 

35.3 

39.6 

53.3 

79.1 

96.6 

58.6 

57.5 

48.2 

53.2 

62.953.3 

Flamunda 

38.3 

35.5 

39.5 

52.4 

78.0 

94.2 

58.2 

56.7 

46.7 

52.9 

60.953.1 

Vrsac 

45.6 

40.8 

36.8 

52.4 

77.3 

85.5 

61.7 

66.2 

45.8 

51.8 

56.656.6 

Pancevo 

45.4 

39.4 

38.8 

46.9 

72.6 

78.6 

54.4 

57.1 

38.6 

49.1 

54.155.3 

Bela Crkva 

41.7 

36.0 

37.9 

46.2 

80.6 

85.5 

60.2 

58.9 

42.8 

49.6 

51.551.5 

Kovin 

38.6 

34.0 

40.0 

45.1 

67.4 

76.5 

56.9 

48.3 

34.4 

52.8 

47.246.7 

Smederevo 

43.6 

36.6 

36.9 

54.0 

71.5 

81.0 

51.1 

53.2 

43.6 

50.3 

56.052.6 

Veliko Gradiste 

45.3 

44.2 

42.2 

52.3 

79.0 

80.9 

58.5 

54.2 

41.6 

51.1 

53.753.4 

Alibunar 

39.7 

34.6 

34.8 

48.1 

90.3 

70.4 

53.8 

56.2 

43.0 

49.3 

54.051.5 

Banatski Karlovac 

42.6 

38.5 

39 

47.3 

74.8 

79.9 

54.6 

60.6 

40.9 

50.0 

51.751.6 

Uljma 

44.8 

41.8 

42.8 

52.4 

78.1 

93.7 

49.9 

52.8 

40.4 

52.4 

61.956.7 

Banatsko Novo Selo 

46.6 

51.0 

51.2 

42.2 

62.7 

61.4 

41.7 

58.5 

41.9 

49.5 

52.053.6 

Straza 

37.8 

33.8 

35.9 

44.3 

71.9 

75.5 

52.7 

47.9 

43.1 

47.0 

48.052.2 

Mramorak 

41.6 

43.1 

39.9 

47.8 

69.2 

79.3 

52.8 

50.3 

35.4 

52.1 

44.750.6 

Backa Palanka 

39.0 

43.5 

43.9 

51.1 

64.5 

64.8 

58.6 

53.9 

52.9 

64.2 

59.554.8 

Dubovac 

37.1 

40.0 

42.6 

54.2 

82.5 

104.1 

51.6 

56.2 

35.7 

53.2 

58.049.0 

Banatski Brestovac 

40.2 

33.3 

39.1 

45.6 

62.1 

67.7 

42.8 

44.6 

41.2 

49.5 

46.050.0 


Since the primary maximums appear in June and the primary minimum in 
February in most of the stations of the area of Deliblatska pescara and its 
surroundings it can be concluded that there is a regular pluviometric regime 
of continental Central European type almost on the whole area of Pescara. 
The only exception is the south border part (Dubovac) where the primary 
minimum appears in September and the secondary in January. 

The analysis by seasons (Tab. 12) shows that summer is the rainiest season in 
all examined stations with one thirds of annual precipitation on average. 
Winter has the least precipitation amount, not more than 20% of the annual 
sum on average. 
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Thi s is especially expressed in the central part of Deliblatska pescara 
(Susara-Flamunda-Dubovac) where there is about 18% of annual 
precipitation in winter. Spring is a little rainier than autumn. The difference 
in precipitation between these two seasons is 20-30 mm on average. During 
the vegetation period of the investigated area there is about 55% of annual 
sum of precipitation, while in the closer area of Deliblatska pescara this 
value increases on 60%. 

Table 12 Mean annual and seasonal precipitation (mm) (1931-1960) 


Station 

Annua 

1 

Spring 

Summe 

r 

Autumn 

Winter 

Vegetation 

period 

Susara 

675.4 

192 

212.7 

164.3 

126.4 

393.3 

Flamunda 

666.4 

169.6 

209.1 

160.5 

126.2 

381.2 

Vrsac 

677.1 

166.5 

213.4 

154.2 

143 

388.9 

Pancevo 

630.3 

158.3 

190.1 

141.8 

140.1 

348.2 

Bela Crkva 

642.4 

164.7 

204.6 

143.9 

129.2 

374.2 

Kovin 

590.9 

155.5 

181.7 

134.4 

119.3 

331.6 

Smederevo 

630.4 

162.4 

185.3 

149.9 

132.8 

354.4 

Veliko Gradiste 

656.4 

173.5 

193.6 

146.4 

142.9 

366.6 

Alibunar 

625.7 

173.2 

180.4 

146.3 

125.8 

361.8 

Banatski Karlovac 

632.3 

161.1 

195.1 

142.6 

132.7 

358.2 

Uljma 

Banatsko Novo 

673.1 

173.3 

201.8 

154.7 

143.3 

372.7 

Selo 

612.3 

156.1 

161.6 

143.4 

151.2 

308.4 

Straza 

589.6 

152.1 

175.6 

138.1 

123.8 

334.9 

Mramorak 

606.8 

156.9 

128.4 

132.2 

135.3 

334.8 

Backa Palanka 

651.7 

159.5 

177.3 

137.3 

137.3 

345.8 

Dubovac 

664.2 

179.3 

211.9 

146.9 

126.1 

384.3 

Banatski Brestovac 

562.2 

146.8 

155.1 

136.7 

123.6 

304 


If we analyze territorial distribution of precipitation in details, it can be 
noticed that the central part of Deliblatska pescara in the triangle of Susara- 
Flamunda-Dubovac has the highest average annual precipitation of more 
than 660 mm, while in the surroundings of Susara it is more than 670 mm 
per year. Annual precipitation amount towards west and northwest rapidly 
decreases on 620-630 mm in the western edge. Precipitation decrease is 
weaker towards east, it is 640-650 mm eastern from the line of Gebenac- 
Banatska Palanka. 
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The region of more precipitation in the vegetation period (more than 380 
mm) is far wider and it is between the station of Flamunda-Susara-Grebenac- 
Dubovac so that it occupies about half an area of Deliblatska pescara. 

Precipitation amount gradually decreases during the vegetation period both 
towards northwest and southeast so that the western border of the region as 
well as the utmost southeast record less than 350 mm. As precipitation 
concerned, not only average precipitation amount is important during a 
month or a season but also precipitation lasting at certain time interval. That 
is why both data of the number of precipitation days and the number of days 
of strong precipitation were given. 

Table 13 Number of days with precipitation higher than 0. 1 mm (1931-1960) 


Station 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

Susasra 

7.5 

8.9 

6.8 

9.7 

11.1 

11.2 

8.6 

6.1 

4.8 

6.9 

7.7 

OO 

bo 

Vrsac 

12.0 

10.6 

9.9 

11.1 

13.0 

12.7 

9.2 

8.6 

6.7 

9.1 

12 

12.3 

Pancevo 

11.1 

9.7 

10.8 

11.6 

12.7 

12.1 

9.1 

9.4 

5.9 

10.1 

12.2 

13.2 

Bela Crkva 

10.6 

9.4 

10.7 

10.6 

12.7 

11.8 

8.6 

7.9 

5.9 

8.4 

10 

11.2 

Kovin 

8.0 

7.5 

7.0 

8.5 

11.4 

9.4 

6.8 

5.9 

5.0 

7.4 

7.8 

8.6 

Smederevo 

8.9 

8.5 

8.4 

9.8 

11.5 

9.9 

7.3 

6.8 

6.3 

8.0 

9.4 

9.2 

Veliko 

Gradiste 

12.7 

13.3 

11.7 

12.0 

14.8 

13.8 

10 

9.6 

7.7 

10.8 

12.9 

14.2 

Alibunar 

8.5 

6.5 

8.7 

OO 

OO 

11.5 

8.9 

6.7 

7.6 

5.5 

8.7 

7.3 

8.0 

Mramorak 

10.9 

10.9 

9.7 

11.2 

13.9 

11.5 

9.6 

7.8 

6.4 

8.0 

10.4 

11.9 

Backa 

Palanka 

9.4 

9.5 

9.9 

10.6 

11.6 

9.5 

7.8 

7.3 

6.7 

9.0 

10.4 

10.0 


Average number of precipitation days is smaller in the station of Susara than 
in most of the stations of the surroundings. Precipitation days during the year 
appear mostly at the end of spring and at the beginning of summer (May- 
June), while the least is in September. Summer and winter have 
approximately the same number of precipitation days, while greater 
difference is between spring and autumn, because spring has on average 6-10 
precipitation days more than autumn. During the vegetation period there are 
from 50-55 precipitation days in the area of Deliblatska pescara which is less 
than in the surroundings where there are even up to 65 days. 
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Spatial geographic analysis shows less than 100 precipitation days during the 
year in the area between the stations of Banatski Karlovac-Susara-Dubovac- 
Deliblato-Flamunda-Vladimirovac. 

Table 14 Number of days with precipitation higher than 0. 1 mm (1931-1960) 


Station 

Annual 

Spring 

Summer 

Autumn 

Winter 

Veg.period 

Susasra 

98.1 

27.6 

25.9 

19.4 

25.2 

50.5 

Vrsac 

127.1 

34.0 

30.5 

27.8 

34.9 

61.3 

Pancevo 

127.9 

35.1 

30.6 

28.2 

34.0 

60.8 

Bela Crkva 

117.8 

34.0 

28.3 

24.3 

31.2 

57.5 

Kovin 

93.8 

26.9 

22.1 

20.2 

24.1 

47.0 

Smederevo 

Veliko 

104.0 

29.7 

24.0 

23.9 

27.6 

51.6 

Gradiste 

143.5 

38.5 

33.4 

31.4 

40.2 

67.9 

Alibunar 

97.6 

29.0 

23.2 

21.5 

23.9 

41.0 

Mramorak 

121.9 

34.8 

29.1 

24.8 

33.7 

60.4 

Backa Palanka 

111.7 

32.1 

24.6 

26.1 

28.9 

53.6 


The number of precipitation days from this area towards west increases a 
little faster than towards east, so that the western border towards Mramorak 
as well as the utmost eastern areas around Banatska Palanka have over 110 
precipitation days per year. 

Table 15 Number of days with precipitation higher than 10 mm (1931-1960) 


Station 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

Susasra 

1.6 

0.8 

0.8 

1.6 

2.5 

3.4 

1.9 

1.5 

1.9 

1.6 

2.9 

1.6 

Vrsac 

1.3 

0.9 

0.9 

1.5 

2.4 

2.8 

2.0 

2.2 

1.5 

1.7 

1.9 

1.8 

Pancevo 

1.3 

1.2 

1.3 

1.5 

2.3 

2.7 

1.7 

1.9 

1.5 

1.4 

1.6 

1.5 

Bela Crkva 

1.2 

0.9 

1.1 

1.2 

2.7 

3.1 

1.8 

1.7 

1.3 

1.3 

1.6 

1.2 

Kovin 

1.1 

0.8 

1.2 

1.5 

1.9 

2.6 

2.0 

1.7 

1.2 

1.8 

1.4 

1.6 

Smederevo 

1.2 

1.2 

1.0 

2.0 

2.3 

2.9 

1.8 

1.5 

1.5 

1.5 

2.0 

1.6 

Veliko Gradiste 

1.3 

0.8 

1.4 

1.4 

2.6 

2.5 

1.7 

1.9 

1.2 

1.7 

1.6 

1.2 

Alibunar 

1.4 

0.5 

1.1 

1.4 

2.5 

2.7 

1.4 

2.3 

1.4 

2.3 

0.7 

1.3 

Mramorak 

1.2 

1.3 

1.1 

1.8 

2.6 

3.2 

1.7 

1.8 

1.6 

1.9 

2.1 

1.9 

Backa Palanka 

1.5 

1.7 

1.5 

1.7 

2.4 

2.5 

1.9 

2.2 

2.0 

2.5 

2.4 

1.7 


The situation is little different if we observe the number of days with strong 
i.e. abundant precipitation. 
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The annual number of days with strong precipitation is higher in Susara, 
Mramorak and Banatska Palanka than in the surrounding stations. 

June is month of the strongest precipitation, while February and March are 
of the rarest precipitation. Summer and autumn are the seasons of the largest 
number of days with strong precipitations, while there are far less of them in 
spring. The largest number of days with strong precipitation appears during 
the vegetation period (12.5) in the stations of the area of Pescara. 

Table 16 Number of days with precipitation higher than 0. 1 mm (1931-1960) 


Station 

Annual 

Spring 

Summer 

Autumn 

Winter 

Veg.period 

Susasra 

22.1 

4.9 

6.8 

6.4 

4.0 

12.8 

Vrsac 

20.9 

4.8 

9.0 

5.1 

4.0 

12.4 

Pancevo 

19.9 

5.1 

6.3 

4.5 

4.0 

11.6 

Bela Crkva 

19.1 

5.0 

6.6 

4.2 

3.3 

11.8 

Kovin 

18.8 

4.6 

6.3 

4.4 

3.5 

10.9 

Smederevo 

20.5 

5.3 

6.2 

5.0 

4.0 

12.0 

Veliko Gradiste 

19.3 

5.4 

6.1 

4.5 

3.3 

11.3 

Alibunar 

19.0 

5.0 

6.4 

4.4 

3.2 

12.7 

Mramorak 

22.2 

5.5 

6.7 

5.6 

4.4 

12.7 

Backa Palanka 

24.0 

5.6 

6.6 

6.9 

4.9 

12.7 


The analysis of the spatial distribution of the number of days with strong 
precipitation shows that greatest number of such days is in the southeastern 
part (area of Banatska Palanka-Grebenac-Deliblato) where there are 23-24 
days of strong precipitation per year. The number of days of strong 
precipitation gradually decreases towards NW so that the utmost 
northwestern part of the area has less than 20 such days. During summer 
precipitation is mainly extracted in the form of showers the intensity of 
which is often very strong. 

As drought concerned, average dates of the beginning and the end of dry 
period as well as its duration can be calculated by Walter’s climate- 
diagrams. According to that method it is established that the beginning of 
dry period in Susara is on July 1 1 th ’ while the end is on October 21 st , meaning 
that dry period lasts 73 days. Similar situation is in the meteorological 
station of Flamunda where dry period lasts 76 days. When we also observe 
the situation in the meteorological stations of the surroundings it can be 
concluded that the period of drought is shorter in Deliblatska pescara 
because it is 88 days in Smederevo, while even 91 days in Pancevo. 
Although there is relatively little precipitation in February and March in the 
area of Deliblatska pescara there is not drought due to lower air 
temperatures. 
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All of these, of course, stand for average year, while that period can be 
significantly prolonged in the extremely drought years and partial drought 
can appear even in some other months. 

3.3 Relative air humidity and cloudiness 

The data for relative air humidity are given in the table 17. The stations 
eastern from the area of Deliblatska pescara (Vrsac, Bela Crkva, Veliko 
Gradiste) have average annual value of relative humidity of 71-74%, while 
the stations in the west and south have a little higher values (78-81%). That 
means that the northwestern part of Pescara has mean annual value of 
relative air humidity from 77 to 79%, while the southeastern part from 74 to 
77%. 


Table 17 Relative air humidity (%) (1931-1960) 


Station 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XII 

Susara 

86 

84 

76 

70 

74 

75 

71 

71 

71 

79 

85 

86 

Vrsac 

81 

79 

69 

65 

69 

68 

67 

65 

65 

69 

76 

79 

Pancevo 

88 

87 

80 

71 

73 

72 

69 

74 

87 

90 

84 

90 

Bela Crkva 

83 

80 

76 

70 

71 

72 

69 

68 

68 

71 

80 

81 

Kovin 

88 

87 

80 

73 

73 

74 

71 

70 

72 

77 

83 

86 

Smederevo 

88 

73 

78 

73 

76 

75 

72 

70 

75 

80 

84 

89 

Veliko Gradiste 

83 

81 

72 

67 

72 

72 

68 

67 

69 

74 

80 

83 


Relative air humidity also has similar geographical distribution during the 
vegetation period so that the stations which are eastern from the area of 
Pescara have relative air humidity less than 70%. According to mean 
monthly values of relative air humidity the most humid are December and 
January. The driest months are April and September in Susara and Vrsac, 
while in the rest of the stations it is one of summer months. 

Table 18 Relative air humidity (%) (1931-1960) 


Station 

Annual 

Spring 

Summer 

Autumn 

Winter 

Veg.per. 

Susara 

77.3 

73.3 

72.3 

78.3 

85.3 

72.0 

Vrsac 

71.0 

67.7 

66.7 

70.0 

79.7 

66.5 

Pancevo 

80.4 

74.4 

71.7 

87.0 

88.3 

76.0 

Bela Crkva 

74.1 

72.3 

69.7 

73.0 

81.3 

69.7 

Kovin 

77.8 

75.3 

71.7 

77.3 

87.0 

72.2 

Smederevo 

78.6 

75.7 

72.3 

79.7 

86.7 

73.5 

Veliko Gradiste 

74.0 

70.3 

69.0 

74.3 

82.3 

69.0 
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Winter is the most humid season, while su mm er is the driest so that the 
difference in relative humidity is from 12-17% (Tab. 18). Autumn is more 
humid than spring, but the difference in relative humidity between those two 
seasons is much smaller and it is 1-8%. 

The data for cloudiness are given in the table 19. Although the area of 
Deliblatska pescara is in zone of temperate cloudiness which is 5.5 on annual 
average, recorded average monthly, seasonal and annual values are 
considerably lower in the station of Susara than those in the stations of the 
surroundings. Annual and spring value is 4.8 in Susara, while it is from 5.2 
to 6.4 in the surroundings. 


Table 19 Cloudiness (1/10) (1931-1960) 


Station 

I 

II 

III 

IV 

V 

VI 

VII VIII 

IX 

X 

XI 

XII 

Y 

Susara 

6.5 

5.9 

4.9 

4.7 

4.8 

4.0 

3.3 

3.1 

2.9 

4.4 

6.3 

6.4 

4.8 

Vrsac 

7.7 

7.1 

6.4 

6.1 

6.1 

5.5 

4.3 

4.1 

4.1 

5.2 

7.3 

7.6 

6.0 

Pancevo 

6.9 

6.8 

5.8 

5.6 

5.6 

4.8 

4.0 

4.0 

3.6 

4.7 

6.7 

6.7 

5.4 

Bela Crkva 

6.8 

6.7 

5.7 

5.3 

5.2 

4.6 

3.6 

3.2 

3.1 

4.8 

6.5 

6.5 

5.2 

Kovin 

5.3 

6.6 

5.6 

5.3 

5.7 

5.1 

4.2 

3.6 

3.9 

5.1 

6.5 

6.7 

5.3 

Smederevo 

7.3 

6.2 

5.9 

5.4 

5.1 

4.4 

3.3 

3.1 

3.2 

4.8 

6.6 

7.2 

5.2 

Veliko Gradiste 

7.6 

7.2 

6.6 

6.2 

6.4 

5.6 

4.2 

4.3 

4.3 

5.7 

7.3 

7.7 

6.1 


January is the cloudiest in most of the stations, while August is the clearest. 
There are exceptions, however. December is the cloudiest in Kovin and 
Veliko Gradiste, while September is the clearest in Vrsac and Bela Crkva. 

Table 20 Cloudiness (1/10) (1931-1060) 


Station 

Annual 

Spring 

summer 

Autumn 

Winter 

Veg.per. 

Susara 

4.8 

4.8 

3.5 

4.5 

6.3 

3.8 

Vrsac 

6.0 

6.2 

4.6 

5.5 

7.5 

5.0 

Pancevo 

5.4 

5.7 

4.4 

5.0 

6.8 

4.8 

Bela Crkva 

5.2 

5.4 

3.8 

4.8 

6.7 

4.3 

Kovin 

5.3 

5.5 

4.3 

5.2 

6.2 

4.6 

Smederevo 

5.2 

5.5 

3.6 

4.9 

6.9 

4.1 

Veliko Gradiste 

6.1 

6.4 

4.7 

5.8 

7.5 

5.2 


During the vegetation period cloudiness is 3.8 in Susara, while it is between 
4.1 and 5.2 in the surroundings. Other seasons also have proportionally 
smaller values of cloudiness. 
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3.4 Wind 

Average wind frequency is done for 16 directions and it is shown in %o of 
annual sum of the observation terms as well as for the vegetation period. It is 
presented in the tables 21 and 22. Average strength of winds is shown 
through degrees of Beaufort scale. 

Table 21 Wind frequency (%o) (1931-1860) 


Station 

Period 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 



0 

22.5 

45 

67.5 

90 

112.5 

135 

157.5 

Susara 

Annual 

17 

2 

12 

1 

14 

7 

253 

7 


Vegetation period 

18 

4 

18 

3 

8 

3 

191 

7 

Veliko Gradiste 

Annual 

21 

4 

10 

3 

10 

197 

105 

15 


Vegetation period 

30 

6 

15 

3 

9 

146 

92 

13 

Vrsac 

Annual 

65 

37 

47 

22 

19 

38 

125 

104 


Vegetation period 

70 

42 

54 

25 

19 

31253 

106 

84 


Table 22 Wind frequency (%o) (1931-1960) 


Station 

Period 

S 

SSW SW WSW W WNW NW NNW 

C 



180 202.5 225 

247.5 270 292.5 

315 

337.5 


Susara 

Annual 

10 

1 

14 

2 

22 

5 

147 

8 

478 


Vegetation period 

11 

1 

17 

3 

26 

7 

169 

13 

501 

Veliko Gradiste Annual 

5 

1 

15 

39 

61 

57 

75 

46 

333 


Vegetation period 

6 

4 

14 

34 

60 

62 

89 

62 

355 

Vrsac 

Annual 

83 

47 

50 

26 

47 

33 

80 

41 

136 


Vegetation period 

77 

42 

50 

29 

53 

38 

92 

44 

144 


Susara, Veliko Gradiste and Vrsac are chosen as the representative stations 
of the investigated area. The results are graphically shown in the form of 
‘developed wind rose’, on the basis of which almost at the first sight the 
difference in the frequency of some wind directions is noticed. 

Susara is the place of the greatest number of recorded calms in the 
observation terms. There is not a wind on average at every second 
observation in Susara, at every third observation in Veliko Gradiste, while 
even at every seventh observation in Vrsac. That means that the wind is 
blowing much rarely in the area of Deliblatska pescara than in the 
surroundings. However, the micro-position of the meteorological station of 
Susara is in the settlement, to a certain degree protected from the wind. 
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Certain data for the frequency of calms of Banatski Karlovac also point to it, 
but that needs an additional check 4 . 

Another significant characteristic of the area of Pescara is absolute 
domination of two opposite wind directions. These are southeastern and 
northwestern directions, by which the developed wind rose is especially 
characterized in Susara. It relates both to annual wind rose and to that from 
the vegetation period (Fig. 1 and 2). 



Figure 1 Annual wind frequency in Susara (%o) (1931-1960) 

From these two directions, winds blow on average in 400 %o of the observed 
terms so that only 122 %o is for all other winds together. That means that 485 
%o of all winds is kosava, while together with northwestern wind it is 766 %o. 
Southeast and northwest winds blow in 360 %o in the vegetation period, 
while 139 %o is of other directions. All these confirm the fact how much 
winds of these two directions are dominant in the area of Deliblatska 
pescara. Significant detail is that it can be seen the wind is clearly channeled. 
That means the deviations from the neighboring azimuths are very small. 


4 Archives of Republic Meteorological Bureau 
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Figure 2 Wind frequencies in Susara (%o) for vegetation period (1931-1960) 

At the exit from Djerdap Gorge, in Veliko Gradiste, the situation is little 
changed (Figure 3). Wind of the highest frequency here is east-southeast, 
while right after it southeast wind comes so that these two directions 
participate with 302 %o, while 365 %o is for all other directions. The 
northwestern wind also has increased frequency here, but still it considerably 
lags behind the frequency in Susara. This relation in frequency is little 
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Figure 3 Annual wind frequencies in Veliko Gradiste (%o) (1931-1960) 



Figure 4 Wind frequencies in Veliko Gradiste (%o) for vegetation period 

(1931-1960) 

Wind rose in Vrsac considerably differs from the previous one (Figure 5). 
Flere also southeast and south-southeast directions are the most frequent (229 
%o per year), but however the wind from the northwestern direction is much 
rare (80 %o). Winds from other 13 directions are considerably more frequent 
because they participate with 555 %o during the year, i.e. with 574 %o during 
the vegetation period (Fig. 6). Comparing the wind rose it can be seen that it 
is regularly formed in Vrsac. 
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Figure 5 Annual wind frequencies in Vrsac (%o) (1931-1960) 



Figure 6 Wind frequencies in Vrsac (%o) for vegetation period (1931-1960) 

There are not many differences in the strength of wind as there are in the 
frequencies. Average wind strengths have similar values in Susara and 
Vrsac, while they are twice to three times smaller in Veliko Grediste (Tab. 
23). 


Table 23 Wind strength (°B) (1931-1960) 


Station 

Period 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 



0 

22.5 

45 

67.5 

90 

112.5 

135 

157.5 

Susara 

Annual 

2.4 

1.9 

2.6 

2.2 

3.5 

3.1 

3.8 

3.2 


Veg.period 

2.3 

1.8 

2.3 

2.2 

2.9 

2.1 

3.3 

2.1 

Veliko Gradiste 

Annual 

1.1 

0.4 

0.6 

0.3 

0.7 

2.7 

2.1 

1.3 

Vegetation period 

1.4 

0.6 

0.8 

0.4 

0.7 

2.3 

1.9 

1.3 

Vrsac 

Annual 

2.1 

1.7 

1.7 

1.2 

1.2 

2.1 

4.1 

3.5 

Vegetation period 

2.2 

1.8 

1.8 

1.3 

1.2 

1.9 

3.8 

3.2 


Significant characteristic of Susara and of the whole region of Deliblatska 
pescara is the fact that the most frequent winds are not always the strongest 
ones. Both on the annual level and in the vegetation period the strongest 
wind in Susara is of southeast direction (Tab. 24). According to strength, 
east, south-southeast and east-southeast follow, having very small 
frequencies here. 
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Table 24 Wind strength (°B) (1931-1960) 


Station 

Period 

S 

SSW 

sw wsw 

W 

WNW NW NNW 



180202.5 

225 

247.5 

270 

292.5 

315 

337.5 

Susara 

Annual 

2.5 

1.8 

2.5 

2.0 

2.4 

2.1 

3.0 

2.8 


Veg.period 

2.3 

2.0 

2.2 

2.1 

2.6 

2.2 

2.9 

2.8 

Veliko Gradiste 

Annual 

0.5 

0.4 

0.9 

1.3 

1.6 

1.8 

1.9 

1.9 

Vegetation period 

0.6 

0.5 

1.0 

1.3 

1.6 

1.8 

1.9 

1.9 

Vrsac 

Annual 

2.8 

2.0 

1.9 

1.6 

2.0 

1.9 

2.3 

2.1 

Vegetation period 

2.7 

2.1 

1.9 

1.7 

2.2 

2.0 

2.4 

2.2 


Kosava has the highest speed and it greatly influences the degree of the 
climate conformance of this region. It often blows 2-4 days in a row, 
although the blowing periods of 8 days are not unusual. In the extreme cases 
it can blow even up to 22-25 days. The speed of kosava is most often 18-20 
m/s in this area, while the gusts of 25-30 m/s are rare and the extreme values 
even reach 40 m/s. 

3.5 Soil temperature 

Taking into consideration the significance of the soil temperature problem 
for fires, we are going to deal with some theoretical assumptions. The degree 
of heating the surface and deeper soil layers, above geographical position of 
the place, depends on the whole series of the factors the most important of 
which are the following: physical characteristics of soil, type of plant cover, 
exposition, look and slope of a terrain etc. 

Soil temperatures are measured only at agro-climate station of Flamunda on 
the territory of Deliblatska pescara. Soil temperature trends during the year 
on various depths are quite regular. Similar as with air temperature the 
warmest month on the surface of the soil is July, while January is the coldest. 
Such distribution is kept up to the depth of 30 m, where it begins to change. 
From that depth and lower the warmest month is August, while February is 
the coldest. 

Mean annual soil temperature is the highest on the surface, it decreases up to 
depth of 10 cm, while then it increases up to depth of 50 cm. After that depth 
the annual soil temperature slightly decreases again (Table 25). 



214 


Heliocentricna meteorologija 


The data analysis showed that from November to February soil temperature 
increases with the depth quite regularly, except in layers closest to the 
surface (up to 5 cm) where soil temperature either slightly decreases or it 
stays the same as on the surface. From April to August the situation is 
different since soil temperature decreases with the increase of the depth. That 
temperature decrease is especially high in the warmest months of July and 
August, particularly in the surface soil layer of 2 cm. 

Irregular distribution of soil temperature by depth occurs during transitional 
months of March and October, and partially in September. In March soil 
temperature up to 20 cm gradually decreases, between 20 and 50 cm it is in 
the slight increase, so that it decreases again towards greater depths. There is 
a slight soil temperature increase up to the soil depth of 2 cm in September, 
then temperature decrease to 10 cm, then increase again up to depth of 50 
cm. Temperature slightly decreases towards higher depths. This increase and 
decrease of soil temperature is relatively small in September so that 
temperature curve has regular shape. 


Table 25 Soil temperature (1931-1960) 


Depth (cm) 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI XII 

0 

0.2 

0.6 

5.9 

13.0 

18.6 

23.6 

26.2 

26 

18.0 

11.7 

6.6 2.1 

2 

0.1 

0.4 

5.5 

12.8 

18.5 

23.1 

24.5 

23.5 

18.2 

12.6 

6.6 1.6 

5 

- 0.6 

0.4 

4.9 

12.1 

18.0 

22.5 

23.8 

23.2 

17.9 

12.0 

6.5 1.6 

10 

- 0.5 

0.3 

4.6 

11.9 

17.4 

22.2 

23.3 

23.0 

17.7 

11.6 

6.5 1.5 

20 

0.2 

0.2 

4.4 

11.5 

16.9 

21.8 

22.8 

22.6 

18.0 

12.3 

7.5 2.3 

30 

0.8 

0.7 

4.9 

11.2 

16.6 

21.2 

22.4 

22.9 

18.2 

12.1 

7.7 2.9 

50 

3.7 

1.8 

5.8 

10.5 

15.4 

19.4 

21.1 

21.6 

18.3 

15.1 

10 . 24.6 

100 

5.2 

4.0 

5.1 

8.5 

12.5 

15.9 

17.8 

18.7 

17.6 

14.7 

11 . 67.7 


This is not the case, however, with soil temperature distribution during 
October. Soil temperature suddenly grows up to depth of 2 cm (for 0.9 °C), 
then it decreases up to 10 cm. After insignificant temperature increase on 
depth of 20 cm and the decrease up to 30 cm, a sudden temperature increase 
occurs up to depth of 50 cm (for 3 °C). 
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Soil temperature is again in slight decrease towards higher depths. This soil 
temperature distribution according to depth is caused by gradual breaking 
through of the heat from the active absorbent layer towards deeper layers of 
the soils during the warm part of the year. The heat energy accumulated in 
such a way moves in the opposite direction, towards the surface, in the 
colder part of the year. 

Table 26 Soil temperature (1931-1960) 


Depth 

(cm) 

Annua 

1 

Spring 

Summer 

Autumn 

Winter 

Veg.perio Amplitu 
d. de 

0 

12.7 

12.5 

25.2 

12.1 

1 

20.9 

26 

2 

12.3 

12.3 

23.7 

12.5 

0.7 

20.1 

24.4 

5 

11.9 

11.7 

23.2 

11.9 

0.5 

19.6 

24.4 

10 

11.6 

11.3 

22.8 

11.9 

0.4 

19.1 

23.8 

20 

11.7 

10.9 

22.4 

12.6 

0.9 

18.9 

22.6 

30 

11.8 

10.9 

22.2 

12.7 

1.4 

18.7 

22.1 

50 

12.3 

10.6 

20.8 

14.5 

3.4 

17.8 

17.9 

100 

11.6 

8.7 

17.5 

14.6 

5.6 

15.2 

13.5 


This is also very well noticed at soil temperature distribution during some 
seasons (Tab. 26). During spring, summer and vegetation period, there is a 
constant temperature decrease towards higher depths so that the active 
absorbent layer has the highest temperature. During autumn and winter the 
lowest temperature appears on depth of 1 0 cm, while towards higher depths 
soil temperature increases so that the highest month temperatures are on the 
highest measure depth of 1 00 cm. 

Temperature changes are the highest in the active absorbent layer and its 
direct closeness, while with the increase of depth the size of those changes 
suddenly decreases. Thus, for example, in the annual value on depth unit (1 
cm) soil temperature changes on average for 0.2 °C/cm up to depth of 2 cm, 
for 0.13 °C /cm to depth between 2-5 cm, for 0.06 °C/cm to depth between 
5-10 cm, while only for 0.014 °C/cm to depth between 50-100 cm. The 
highest temperature changes appear in summer months, while the least 
appear in winter months. 

It is similar with the value of the annual soil temperature amplitude, i.e. it 
also decreases with depth. Amplitude is 26.0 °C on the surface, while it is 
almost half a smaller (13.5 °C) on depth of 100 cm. Mean maximum soil 
temperatures decrease with depth increase, while mean minimum 
temperatures increase. For that reason their annual amplitudes also decrease. 
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It is also important to mention that soil temperature in Flamunda was 
measured on flat, horizontal surface of the ground. Since the heating 
intensity of the active absorbent layer depends on the size of the incident 
angle of Sun’s rays, the angle of soil inclination plays here an important role. 
That is why the optimal conditions for warming up the active absorbent layer 
can be formed on the sunny sides of sandy dunes (southwest). The sunny 
sides may warm up on temperature higher than 60 °C. The shady sides are 
considerably colder and their surface temperature is rarely higher than 45 °C. 

3.6 Climate classification 

In order to have the climate characteristics more completed, they are 
presented by numeral values of Lang’s rainy factor, De Marion’s drought 
index and by Thomthwaite’s general climatic index. 

According to the values of Lang’s rainy factor (Rf) the area of Deliblatska 
pescara belongs to climate of low forests, but it is near the limited value (Rf- 
= 60). All other stations near Pescara have climate of steppes (Rf = 40-60). 
The annual value of De Marion’s drought index is higher than 30 in Susara 
and Flamunda, while it is less than 30 in other stations. That means that there 
is no need for irrigation in the area of Pescara. However, July and September 
can be considered as droughty months. 

Calculated values of Thomthwaite’s general climate C index point to the fact 
that the area of Deliblatska pescara has sub-humid climate of moister type 
(C=0-20). Closer surroundings of Pescara has sub-humid climate of drier 
type (C=0-20), which is characteristic for the most part of the Pannonian 
plain. 

3.7 Climate variability 

The latest report of IPCC (2007) 5 , as well as the previous one, predicts a 
serious of harmful consequences of global climate changes that might appear 
as a consequence of anthropogenic greenhouse effect. Among others, the 
increase of danger from forest fires is also predicted in the region of southern 
Europe where our country belongs. Predominant decrease of precipitation 
was recorded in period 1950-2005 in Serbia. The highest decrease was in 
Negotinska Krajina (about 120 mm on the annual level), while in Voivodina 
the precipitation insignificantly decreased mainly in the area of Zrenjanin- 
Kikinda. The increase of precipitation appeared mainly in mountain parts of 
western Serbia and in the south of Metohia. 


5 http://www.hidmet.sr.gov.yu/podaci/ipcc/4_IZVESTAJ_RADNE_GRUPE_l_OSN 

OVNI_SISTEMI%20(SRP).pdf 
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It is also mentioned that in the period that follows further trend of air 
temperature growth is being expected in our country as well as decrease of 
precipitation followed by reduction in the number of days with snow and 
snow cover, reduction of runoff, soil moisture and availability of water 
resources. According to these projections even with partial application of 
measures for reducing gas emissions with greenhouse effect, it might be 
expected that average annual air temperature increases for 3-4 °C to the end 
of the century, while annual precipitation decrease would be 1% per decade. 
The most expressive decrease of precipitation is expected in wormer part of 
the year. 

The latest Fourth Report of the Work group 1, IPCC, concludes that the 
greatest part of mean global temperature increase in the second half of the 
20 th century most probably occurred due to observed increase of greenhouse 
gases influenced by anthropogenic emission. 

The paper of Kadovic et al. (2005) is of a special interest for this theme. 
They investigated temperature and precipitation changes on the basis of 
meteorological screen of Banatski Karlovac. Giving regional review, they 
have concluded that in the period from 951 to 1980, negative trend of annual 
air temperature was present in the whole territory of Yugoslav Federal 
Republic. In the period from 1961 to 1990 the regions of positive trend 
appeared in north and northwest. However, even in that period the area of 
Deliblatska pescara did not have statistically significant temperature trend. 
Nevertheless, if we observe the period of the second half of the 20 th century, 
this area records the increasing temperature trend between 0.5 and 0.75 °C. 
This is, above all, the consequence of temperature increase in the last decade 
of the 20 th century. Mentioned authors have stated that temperature increase 
was even 1 °C per decade in the period from 1994 to 2003. They have 
concluded that “we are in a period of warming which is especially expressed 
in the last two decades, while other notions have pointed us that such 
tendency we should also expect in following decades.” 

In period 1961-2003, precipitation has negative trend of 5% of normal value 
in Banatski Karlovac. However, trends for shorter periods have positive sign 
mostly due to high values of precipitation in 1999. In the last decade of the 
20 th century the annual precipitation decreased from 636 mm (period 1961- 
2000) to 612 mm (3.8%), but during the vegetation period it came to the 
increase of precipitation for 10 mm (2.6%). In the period from 1961 to 2000, 
potential annual evapotranspiration was 720 mm, it increased on 726 mm 
(0.8%) in the last decade of the 20 th century, while it also increased for 0.8% 
in the vegetation period. 
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Relation between precipitation and potential evapotranspiration showed 
decrease for 4.5% on annual level (it became drier), but it came to decrease 
for 1.7% in the vegetation period (it became more humid). 

What was happening with temperature and precipitation trends in the 
mentioned period? We have taken into processing the data for 
meteorological station Vrsac, as the closest with a long series of observing. 
In order to have a clear picture of it we have observed annual and seasonal 
changes of both elements. 

In the period from 1951 to 2006 the increase of annual air temperature of 
0.065 °C per decade has been noticed, which is in accordance with the sign 
of global changes in the same period. The highest increase of 0.189 °C per 
decade has been noticed in spring. This is the only statistically significant 
change of air temperature on the level of confidence of 0.05%. Summer 
temperature trend is insignificant (+ 0.093 °C per decade). Fall temperatures 
record negative trend of 0.08 °C per decade. If we observe just the sign of 
changes with expected positive correlation (higher temperatures-more fires 
and vice versa), then it is obvious that only changes of fall temperatures are 
in accordance with expectation. In other words, trend of changes of the 
annual and seasonal air temperatures in Vrsac (except autumn) is not in 
accordance with the trend of changes of the number of fires in the period 
from 1951 to 2006. 

Changes of precipitation trend in Vrsac in the observed period have shown 
that annual precipitation was reducing per rate of 0.9 mm per decade. That is 
not also in accordance with the expected negative correlation this time (less 
precipitation-more fires and vice versa). The greatest decrease has been 
recorded in winter months (7.3 mm per decade). Summer changes of 
precipitation show the increase of 2.9 mm per decade, while fall ones 
increase per rate of 5.2 mm per decade, what would be in accordance with 
expected negative correlation of the connection between fires and 
precipitation. 

Consequently, in the period 1951-2006, the annual number of fires was 
reducing per rate of 0.72 per decade, for 4 days cumulatively, namely for 
approximately 60% during 56 years. In the same period mean annual air 
temperature in Vrsac had rising trend, while the annual precipitation was 
reducing. Changes of climate elements are not in accordance with expected 
sign of connection with the number of fires. 
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Nevertheless, some trends of changes of seasonal values of temperature and 
precipitation are in accordance with expectations. Trend of temperature and 
precipitation changes for fall months is in accordance with the trend of 
number of fires. However, the analysis of seasonal arrangement of fires has 
shown that their greatest number occurred in spring months (56%) while 9% 
of all fires occurred in autumn. From this, it is clear that above the fact the 
sign agrees, the climate conditions in autumn months are not decisive for the 
number of fires. The sign of summer precipitation trend is corresponding to 
the expected connection with the number of fires. However, 22% of fires 
occurred in summer period, which is not even a relative majority, and the 
coefficient correlation sign is not in accordance with the expected. 

Having in mind previously mentioned contradictories, we wanted to 
establish whether the trend of climate elements is eventually in accordance 
with the trend of annual fire spread surfaces (Graph 7). 

Eleven fires were recorded in 1972 while the total fire spread surface was 
790.71 ha. Most phenomena were recorded at the end of winter and at the 
beginning of spring when the conditions for appearing and spreading of fires 
were suitable. In that year according to data of the meteorological station of 
Vrsac, not a day of snow cover was recorded during winter, while during 
autumn that preceded, there were only six such days. Snow cover is 
important because it makes suitable conditions and gives necessary moisture 
for disassembling of dry grass cover from the previous year. Therefore, the 
absence of snow cover as the consequence has the presence of great quantity 
of dry grass which presents excellent fuel load. 

From above mentioned, it results that monocultures of pine trees, changes in 
their age structure as well as mistakes under fire extinguishing have 
influenced on the extreme values of annual fire spread surfaces. Therefore, 
climate variability obviously has not decisively influenced the extreme 
values of fire spread surfaces in the last decades of the 20 th century. 
Nevertheless, there is a coincidence between temperature increase in the last 
decade of the 20 th century and the largest forest fire in Deliblatska pescara 
ever recorded (1996). However, significant deviations from average 
temperature and precipitation values were not recorded in 1996. It is 
interesting that this fire, although catastrophic one, was the only recorded in 
that year on sands of Deliblatska pescara. 
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Graph 7 Insignificant mean annual air temperature trend fall from 1880 to 

2006 


Having in mind sudden temperature growth, we wanted to check whether 
there were any similar temperature rises in the past. We began with 
HadCRUT3 data. It is data net of lower instrumental measures presented as 
temperature deviations from mean value. The data are available 4 as annual 
values for period from 1880 in grids of 5x5°. 

Comparing periods of the same length (1951-2006) for Vrsac and 
HadCRUT3 for responding grid, the correlation coefficient was 0.93 which 
is statistically significant on 0.05 and 0.01% probability level. Therefore, 
HadCRUT3 data may be considered as reliable. On the sbasis of those data 
we may see that there had been similar rises in the past. 


4 http://www.co2science.org/scripts/C02ScienceB2C/data/temperatures/hadley.jsp 
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Thus in the period from 1940 to 1949 temperature rise by trend line was 0.24 
°C per year, which means that if the trend continued up today the 
temperature increase would be over 14 °C by the trend line. However, almost 
in the following decade (1950-1959) temperature decrease of 10 °C per 
century was present. Of course, the trend for such a short period is not 
statistically significant, which points to be cautious in applying projection 
models of future climate element changes. If we observe the whole period 
for which there are data of the mentioned grid (1880-2006), then the linear 
trend sign is actually negative. The change is insignificant 0.003 °C per 
decade. 

4. Formation of vegetation and forest fires 

The Camp unit of Special Reservation of Nature (SRN) “Deliblatski pesak” 6 

includes: 

forest vegetation 

16,138.30 ha 

bush vegetation 

4.829.95 ha 
grass vegetation 
3,771.33 ha 
other surfaces 
997.41 ha 

sites of fire (old and new) 

I, 861.40 ha 
Total: 

27,598.39 ha 

The Plan for fire prevention of the camp unit of SRN “Deliblatski pesak” 
(1999) divides surfaces according to degree of a danger of fire on: 

I- stand of pine and larch 
3,683.78 ha 

II- stand of other conifers 

21.95 ha 

III- mixed stand of deciduous and conifers 
825.03 ha 

IV- stand of locust, oak, linden and other species 

II, 607.54 ha 

V- bush and grass vegetation, sites of fire and others 
1 1,460.09 ha 

Total: 

27,598.39 ha 


6 according to data of Forest-economic basis (1998) 
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The highest degree of a danger of fire appears on surfaces under black pine 
(Pinus nigra Am.) and white pine (Pinus silvestris L.), while practically there 
are not any larches in Deliblatska pescara. Pine cultures occupy large 
surfaces that are often near each other, which enable rapid spreading of high 
fires. 

Stand of other conifers, as well as mixed stand of deciduous and conifers are 
less present and a danger of fire is less on these surfaces. 

Presence of juniper trees (Juniperus communis L.) (the only autochthonous 
conifer of the Pannonian plain) which appear as bush species, considerably 
contributes to a danger of fire. They are in direct closeness to pine trees, 
since forestation by pine trees had been done earlier together with juniper 
trees as protective species. Juniper trees enable the transition of low fire into 
treetops of pines, which is the prerequisite for uncontrolled spreading of fire 
and causing catastrophic damages. Above that, the juniper tree is also 
present on areas with grass vegetation, which is dry most of the year due to 
soil characteristics. 

4.1 History of forest fires in Deliblatska pescara 

The first more significant data on fires in Deliblatska pescara date back from 
1777 and 1778, when the war on these areas caused great devastation. The 
most common woody species until then (oaks, poplars and lindens) were 
mostly destroyed and the consequence of it was destroyed vegetation. The 
process of degradation lasted three decades during which it came to the 
accumulation of sand on the surrounding agricultural soils. Organized works 
on stabilization and forestation started in 1818. At first it was mainly 
forested by poplars, while from 1853 locust was used. The intensive 
forestation with the aim of sand stabilization ended in 1907. In the period up 
to the First World War there were several larger fires, but data on them were 
missing. The fires of this area became more frequent between the two world 
wars. According to data from 1928 large fire seized the central part of 
Deliblatska pescara and it lasted three days (Zivojinovic, Sekulic, 1980). 
After the Second World War fires became more significant problem owing 
to the forestation increase by black and white pine trees (Tab. 27). 
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Table 27: Area covered by forest and percentage of pines in Deliblatska 
pescara 


Year 

total 

area 

(ha) 

total area 
of 

forests(ha) 

percentage 
of forests 
in total 
area 

area 

under 

black 

and 

white 

pine 

cultures 

(ha) 

percentage 
of pines in 
total area 

participation 
of pine 
cultures in 
the total 
surface area 
of forests 
(%) 

1912 

25054 

12.189 

48.65 

280 

1.12 

2.30 

1934 

24854 

9.552 

38.43 

683 

2.75 

7.15 

1951 

25060 

9.873 

39.40 

526 

2.10 

5.33 

1967 

27477 

14.746 

53.67 

3.793 

13.80 

25.72 

1978 

26597 

13.933 

52.39 

4.256 

16.00 

30.55 

1988 

29587 

18.032 

60.95 

5.915 

19.99 

32.80 

1998 

27598 

16.138 

58.48 

3.684 

13.35 

22.83 


More intensive forestation by pines in Deliblatska pescara was only made in 
the second half of the 20 th century. This is the period for which there is 
documentation on forest fires (it has been recorded since 1948) in the camp 
unit of “Banat”-Pancevo, which also served as the basis for the analysis 
(Milenkovic, Muncan, 2004). 


4.2 Basic data on forest fires in Deliblatska pescara in the period 1948-2007 


In the period from 1948 to 2007, 258 forest fires were recorded in 
Deliblatska pescara (on average 4.3 per year), while total fire spread surface 
was 11,921.5 ha (on average 198.69 ha per year). Total fire spread forest 
surface was 6,128.93 ha (on average 102.15 ha per year) in the same period, 
while total fire spread surface of non forest soil was 5,792.57 ha (on average 
96.54 ha per year) (Tab. 28). 


Table 28: Forest fires in Deliblatska pescara (1948-2007) 


Year 

Number 
of fires 

Fire spread 
surface (ha) 

Fire spread forest 
surface (ha) 

others (ha) 

1948 

1 

15.00 

- 

15.00 

1949 

5 

102.60 

9.50 

93.10 

1950 

8 

257.20 

99.60 

157.60 

1951 

1 

2.00 

2.00 

- 

1952 

8 

974.00 

192.04 

781.96 

1953 

2 

7.66 

7.66 

- 

Year 

Number 

Fire spread 

Fire spread forest 

others (ha) 








of fires 

surface (ha) 

surface (ha) 


1954 

4 

292.83 

31.83 

261.00 

1955 

3 

134.00 

20.50 

113.50 

1956 

5 

183.60 

58.50 

125.10 

1957 

3 

73.00 

3.50 

69.50 

1958 

6 

277.43 

109.70 

167.73 

1959 

7 

4.61 

2.06 

2.55 

1960 

5 

18.65 

3.70 

14.95 

1961 

9 

99.84 

33.99 

65.85 

1962 

4 

18.75 

18.75 

- 

1963 

4 

158.20 

102.58 

55.62 

1964 

2 

5.00 

0.50 

4.50 

1965 

8 

77.68 

12.52 

65.16 

1966 

7 

21.77 

3.77 

18.00 

1967 

10 

210.08 

68.64 

141.44 

1968 

14 

81.15 

47.95 

33.20 

1969 

5 

203.82 

19.95 

183.87 

1970 

3 

4.65 

3.65 

1.00 

1971 

9 

9.30 

7.00 

2.30 

1972 

11 

790.71 

391.47 

399.24 

1973 

10 

1.475.78 

987.37 

488.41 

1974 

5 

128.95 

37.85 

91.10 

1975 

3 

15.60 

6.30 

9.30 

1976 

4 

10.30 

2.20 

8.10 

1977 

1 

1.00 

1.00 

- 

1978 

5 

25.45 

22.75 

2.70 

1979 

10 

25.20 

24.60 

0.60 

1980 

- 

- 

- 

- 

1981 

8 

23.90 

11.75 

12.15 

1982 

1 

5.80 

2.30 

3.50 

1983 

7 

57.90 

17.20 

40.70 

1984 

1 

8.40 

1.90 

6.50 

1985 

3 

0.66 

0.25 

0.41 

1986 

5 

97.15 

15.80 

81.35 

1987 

1 

0.10 

0.10 

- 

1988 

2 

2.25 

2.25 

- 

1989 

3 

52.25 

49.75 

2.50 

1990 

4 

884.75 

708.31 

176.44 

1991 

1 

1.00 

0.50 

0.50 

1992 

- 

- 

- 

- 

1993 

5 

181.75 

108.40 

73.35 

1994 

1 

16.60 

16.60 

- 

1995 

4 

37.85 

1.65 

36.20 

1996 

1 

3.815.40 

2.235.01 

1.580.39 

1997 

3 

21.60 

20.60 

1.00 

1998 

4 

227.89 

71.01 

156.88 

1999 

1 

0.20 

0.20 

- 

Year 

Number 
of fires 

Fire spread 
surface (ha) 

Fire spread forest 
surface (ha) 

others (ha) 






5 

52.94 

41.41 

11.53 


1 

88.08 

68.63 

19.45 


2 

27.60 

3.00 

24.60 


9 

54.33 

4.30 

50.03 


- 

- 

- 

- 


2 

10.00 

- 

10.00 


- 

- 

- 

- 


2 

547.29 

414.58 

132.71 

total 

258 

11 . 921.50 

6 . 128.93 

5 . 792.57 

Annual 

average 

4.30 

198.69 

102.15 

96.54 


Of all fires in the period from 1948 to 2007 in Deliblatska pescara four of 
them exceed all other fires by their fire seized surface and damages (Tab. 
29). 


Table 29: The four worst forest fires in Deliblatska pescara so far 


duration 

area under 
fire (ha) 

Forests 

(ha) 

deciduous 
trees (ha) 

Conifers 

(ha) 

other areas 
(ha) 

27- 

29.3.1973 

1.006.69 

748.38 

270.33 

478.05 

258.31 

30.8.- 

5.9.1990. 

881.60 

705.16 

69.05 

636.11 

176.44 

10- 

16.8.1996 

3.815.40 

2.235.01 

677.38 

1.557.63 

1.580.39 

24- 

31.7.2007 

546.79 

414.58 

81.08 

333.50 

132.21 

total 

6.250.48 

4.103.13 

1.. 097.84 

3.005.29 

2.147.35 


Total fire spread surface of these four fires (6,250.48 ha) is 52.43% of total 
fire spread surface in all fires in the period from 1948 to 2007. Total fire 
spread forest surface of these four fires (4,103.13 ha) is 66.95% of total fire 
spread surface of forests in all fires in the mentioned period. 

Younger pine cultures were mostly destroyed in fire from March 27 th to 29 th 
of 1973 (Sekulic, Sljivovacki, 1975). 

Fire from August 30 th to September 5 th of 1990 greatly destroyed older pine 
cultures, while fire spread woody mass was 62,790 m3 (60,105 m3 of 
conifers and 2,685 m3 of deciduous). 
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Fire from August 10 th to 16 th of 1996 was far larger in recent history of 
Deliblatska pescara. Total fire spread woody mass was 247,206 m3 (230,895 
m3 of conifers and 1,631 m3 of deciduous). This fire started in the forester 
region of “Vrelo” near the 25 th cut, and it ended at the 4 th cut, so that the 
length of the fire spread surface was about 19.5 km (Muncan et al, 2004) 
(Photo. 1). 



Photograph 1 Deliblatska pescara after fire on August 1 0 th - 1 6 th of 1 996 
(Photo by M. Milenkovic, 1996) 

4.2 Types and causes of forest fires 

Low tires are the most common type of fires in the area of Deliblatska 
pescara (Tab. 30). High fires started to occur in the last decades as the 
consequence of the forestation with conifers (black and white pine) in the 
previous period. 
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Table 30 Types of forest fires in Deliblatska pescara (1948-2007) 


Type of fire 

Number of fires 

percentage 

Low 

229 

88.76 

High 

29 

11.24 

total 

258 

100.00 


According to available data, most fires originated in the area of Deliblatska 
pescara due to different man’s activities (64.34%). However, the cause was 
not established for more than two-thirds (35.66%) of fires (Tab. 31). 


Table 3 1 Causes of forest fires in Deliblatska pescara (1948-2007) 


Causes 

Number of fires 

% 

Passersby along public roads 

6 

2,32 

Passersby through forest 

61 

23.64 

Workers, shepherds, tourists 

43 

16.67 

Private persons out of forest 

38 

14.73 

Railroad 

9 

3.49 

Members of the army 

8 

3.10 

Employed persons 

1 

0.39 

Not established causes 

92 

35.66 

Total 

258 

100.00 


Data relating to railroad are of the time when steam locomotives were in use. 

The greatest number of fires throughout the year occurs in March (32.17%) 
and April (15.89%). This mainly relates to the second half of March and the 
very beginning of April and it is the major critical period for fire occurrence 
(Tab. 32). 
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Table 32 Seasonal dynamics of forest fires in Deliblatska pescara (1948- 

2007) 


Month 

Number of fires 

% 

January 

6 

2.32 

February 

22 

8.53 

March 

83 

32.17 

April 

41 

15.89 

May 

22 

8.53 

June 

12 

4.65 

July 

15 

5.81 

August 

31 

12.02 

September 

9 

3.49 

October 

8 

3.10 

November 

5 

1.94 

December 

4 

1.55 

Total 

258 

100.00 


Summer is the second critical period of high air temperatures and long dry 
periods. In summer fires mostly occur in August (12.02%). Although there 
are fewer fires during summer in relation to the first critical period, damages 
that occur are usually greater (examples of catastrophic fires from 1990, 
1996 and 2007). 

From recent experience it is known that the largest number of fires is 
recorded at daily hours (9:00-18:00) (Tab. 33). 

Table 33 Daily dynamics of forest fires in Deliblatska pescara (1948-2007) 


Time when fire occurred 

Totoal number 

% 

night (20:00-6:00am) 

13 

5.04 

morning (6:00am-9:00am) 

16 

6.20 

day (9:00am-18:00pm) 

222 

86.05 

evening (18:00-20:00) 

7 

2.71 

total 

258 

100.00 


Only 5% of fires occur between 20:00 pm and 6:00 am in Deliblatska 
pescara. During 60 years only 13 fires occurred at evening hours in 
Deliblatska pescara. 
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According to “Record on the forest fire in Deliblatska pescara from July 24 th 
to 31st of 2007” of the Camp unit of “Banat” Pancevo (Public Firm 
‘Voivodinasume’ Petrovaradin) the fire was noticed on July 24 th 2007 
between 21:30 and 22:00 in the area of Forest department of Bela Crkva 
(Camp unit of “Deliblatski pesak”, section 471, department a, region of 
Sokolica, artificially built stand of white pines 40 years old). Fire 
immediately became high and it seized the surrounding sections. Strong 
wind of changeable direction greatly contributed the fire spreading. 

Members of the “Banat” camp unit from Pancevo and the fire unit from Bela 
Crkva joined the action of fire extinguishing. The fire extinguishing lasted 
the whole night and continued the following day. The fire was still carried by 
wind that was changing its intensity and direction. The next day at about 
15:00pm, fire appeared in the fenced part of the hunting ground (sections 
427 and 428) where it also seized the lumber yard. In the meantime, the 
gendarmerie was engaged in fire extinguishing and the fire was brought 
under control at about 18:00 pm. 

The next morning (July 26 th ) fire occurred on several locations, threatening 
to overspread, but nevertheless it was kept within the set lines of defense the 
whole day long. Late in the afternoon the wind got weaker so that there were 
not more significant interventions during the night. 

The next day (July 27 th ) fire occurred on some places but the intervention 
was successful. At 15:00 pm fire extinguishing by “Iljusin G 76” plane 
began, dropping 40 tons of water on the fire spread surface. During the night 
there were not many interventions. 

On July 28 th , at about 14:00 pm the situation on the site of fire enabled the 
reduction of engaged people, while duties lasted to July 31 st when rain fell 
and extinguished the potential centers (photo 2). 



230 


Heliocentricna meteorologija 



Photo 2 Deliblatska pescara after fire (Photo archives of B92) 

4.3 Recent measures of fire prevention 

The network of fire fighting cuts (transversal and vertical) represents one of 
the most significant and earliest applied measures of fire prevention in 
Deliblatska pescara. The division on sections was made in dimensions of 
948x607 m (57.54 ha). Transversal cuts are 23 m wide (belt without 
vegetation 3 m and from both sides of this belt 10 m each without trees and 
bushes), while vertical cuts include 10 m (belt without vegetation of 3 m and 
3.5 m from each side without trees and bushes). Transversal cuts spread in 
the southwest-northeast direction and they are marked by numbers from 1 to 
34. Vertical cuts spread in the southeast-northwest (direction of kosava) and 
they are marked by letters from ‘A’ to ‘S’ from north towards south. Many 
cuts are also used as forest roads. The network of cuts is the most significant 
at fighting with bush fires, while the greatest problem presents the 
surrounding vegetation which spreads on cuts. On some places where 
forestation is done with pine trees, the forestation with deciduous species is 
done along the cut. Thus, biological fire fighting belts are formed having an 
aim to separate the surfaces under pine trees (Milenkovic et al, 2006). 
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Measures of care include spaces and trimming of lower branches. Thus total 
quantity of fuel load in stand is reduced. Spaces rarefy the structure so that 
possibilities for rapid fire spreading are reduced. Trimming lower branches 
disables the low fire transition into high fire. 

Among measures of propaganda boards and leaflets with signs of warnings 
and prohibitions are used in Deliblatska pescara. The boards are mainly set 
in weekend settlements and along the roads, most often at the entrance to 
sandy terrain. Other measures of propaganda are less applied. 

Patrolling from ground is maintained in motion (on foot and motorized) and 
at watchtowers. Five metal watchtowers 16-20 m high are used, built in the 
period of 1997. These watchtowers cover the whole area of Deliblatska 
pescara. Wooden watchtowers, used for many decades, were completely put 
out of use by the construction of metal ones. Since 2007 each watchtower 
has a video camera for video supervision. Air patrolling is performed from 
the surrounding airports during pilots’ usual flying activities. 

Strengthen supervision over forest is maintained in the periods of increased 
danger of fire and its aim is to prevent the potential instigator. In order to 
reduce the presence of people the closing of some roads is also done. 
Significant measure is guard of vacation areas, i.e. planning the localities 
where open fires can be started without any danger to cause fire. 

Plans for fire prevention have been done since 1973. The actual plan has 
been made in 1999 and it includes textual part and a fire fighting map (scale 
1:25 000). Textual part contains, except other significant data, organization 
of people as well as managing in fire extinguishing. Data on equipment and 
means for fire extinguishing are also given. 

5. Solar Wind and growth rings 

This chapter deals with possible connection between growth rings on trees 
and solar wind indexes by dendrochronological method. Nevertheless, the 
work hypothesis is that the connection is direct and it occurs over climate 
elements (temperature and precipitation above all). Therefore, if solar wind 
acts on temperature and precipitation over the circulation of the atmosphere, 
its influence should also be noticed on growth rings of trees as they are also 
in the function of temperature and precipitation. 
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Having in mind that on July 23 rd , 2007 the satellites also recorded many fires 
on the Balkans, including Montenegro, we considered as methodologically 
justified to show the results we have come to by sampling from that terrain, 
too. The greatest number of samples out of 1 1 is from the surroundings of 
Crno Lake on Mt. Durmitor, from the location of Zminje Lake, Bosaca and 
Mlinski potok, of the altitudes from 1 500 to 1 560 m, about 300 m below 
actual forest border. The terrain of the first two locations is slightly exposed, 
with inclination up to 10°, while the inclinations are higher, up to 30° on the 
location of Mlinski potok. Brown forest soil dominates on all localities, 
while the geological base consists of Triassic and Jurassic limestone. It is 
important to emphasize that on the mentioned locations there was for a long 
time an enclosed field, i.e. the hunting ground of Montenegro rulers, so that 
there were not much felling there, which contributed to preservation of the 
natural conditions of domiciles. 

All samples are from mixed fir-spruce communities, while they are 
approximately from 180 to 270 years old. Small variability and growth rings 
at many samples confirm the long range stability of domicile conditions, 
contributing to the reliability of the obtained results. 

Out of 1 1 samples, at four samples growth rings showed good connection 
with temperature and precipitation samples on the meteorological screen of 
Zabljak. 

Coefficient correlations with temperature and precipitation on the annual 
level for all samples are estimated for the vegetation period, as well as for 
some seasons of the current and last year, for the period from 1958 to 1985. 

The correlation validity was checked by Student’s and Pearce’s test. At four 
mentioned samples, for moving five-year values the correlation coefficient 
was established, which is higher than statistically significant, for temperature 
at three samples, while at one sample for precipitation. 

These samples could be considered as sensitive to climate variability, i.e. 
‘climate-sensitive’. Out of three samples which are sensitive to temperature, 
two showed the greatest correlation with mean annual temperature of the last 
year, while the sample sensitive to precipitation showed the best connections 
with precipitation of the vegetation period of the current year. 
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Regardless of the climate element, four mentioned climate-sensitive samples 
are taken into detailed analysis. The longest dendroscale is done for the 
sample number four, up to 1783. In order to be mutually compared, growth 
rings are given from the second decade of the 19 th century, since when the 
data for all samples have existed. Growth rings are given as decimal values 
in order to remove unexpected influences of many factors on the annual level 
(Tab. 34). 


Table 34 Decimal changes of growth rings (0.1 mm) 


decade 

sample 1 

sample 2 

sample 3 

sample 4 

mean 

1811/1820 

39.5 

24.6 

32.3 

24.4 

30.2 

1821/1830 

32.5 

17.0 

16.5 

20.2 

21.6 

1831/1840 

29.3 

15.3 

23.6 

18.4 

21.7 

1841/1850 

23.1 

11.3 

20.1 

19.5 

18.5 

1851/1860 

24.8 

10.5 

14.0 

18.7 

17.0 

1861/1870 

22.5 

8.0 

11.4 

17.9 

15.0 

1871/1880 

18.7 

11.5 

12.8 

17.3 

15.1 

1881/1890 

13.4 

9.4 

12.1 

15.0 

12.5 

1891/1900 

12.5 

9.9 

10.0 

14.4 

11.7 

1901/1910 

10.9 

10.0 

8.8 

12.1 

10.5 

1911/1920 

12.2 

15.4 

9.4 

13.4 

12.6 

1921/1930 

12.5 

11.9 

11.5 

9.7 

11.4 

1931/1940 

17.3 

12.2 

11.4 

8.1 

12.3 

1941/1950 

14.6 

10.7 

7.8 

9.2 

10.6 

1951/1960 

13.9 

8.8 

9.4 

9.7 

10.5 

1961/1970 

15.3 

7.1 

9.8 

7.7 

10.0 

1971/1980 

17.8 

4.3 

7.2 

9.3 

9.7 

1981/1990 

14.8 

3.2 

4.6 

7.5 

7.5 


It can be noticed from the table 34 that the highest growth rings are recorded 
in the first observed decade (1811/1820) at all samples. This is in accordance 
with a fact that a tree grows faster in early developmental phases. On the 
other side, at all samples except number 1, the least growth is recorded in the 
last decade (1981/1990). This is clearly noticeable in the figure 8. 
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Figure 8 Decimal changes of growth rings 

Cross-correlation analysis shows that to a certain degree the sample number 
2 differs from others, because the correlation coefficients with other samples 
are a little lower although they satisfy the conditions of Student’s test for 
probability of risk in the hypothesis accuracy of 0.01% (Table 35). 

Table 35 Correlation matrix for all samples 



1 

2 

3 

4 

1 


0.68 

0.86 

0.80 

2 

0.68 


0.82 

0.69 

3 

0.86 

0.82 


0.81 

4 

0.80 

0.69 

0.81 



Removing the biological trend of increment of trees is classical problem in 
dendrochronology, solved by different methods of standardization of 
authentic data series. Classical approach means that the trend of components 
is being removed by the segments of series, as a value deviation from chosen 
n segment length (Bitvinkas, 1974). For example, the central (sixth) value 
deviation in a series by movable eleven-year mean values. 
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Thus all growth variability shorter than chosen n segment length is clearly 
noticed. However, long-periodic trends which can exist independently from 
the biological growth trend cannot be noticed. Similar problem appears if the 
trend is described in perhaps the most accurate way-by polynomial of n 
degree. 

Since the advantage of dendrochronological method lies in long data series, 
we did not want to lose the long-periodic component of variability. That is 
why we calculated the linear trend for all samples, while we presented data 
on growth rings as deviation from the trend line (Table 36). In a certain way, 
n does not represent a segment any more, but it relates to a whole series. 

Table 36 Decimal growth rings deviations from trend line 


decade 

sample 1 

sample 2 

sample 3 

sample 4 

mean 

1811/1820 

10.8 

7.8 

10.8 

2.5 

8.0 

1821/1830 

4.9 

0.9 

-4.0 

-0.8 

0.2 

1831/1840 

2.8 

-0.1 

4.1 

-1.6 

1.3 

1841/1850 

-2.3 

-3.5 

1.6 

0.4 

-0.9 

1851/1860 

0.5 

-3.6 

-3.5 

0.5 

-1.5 

1861/1870 

-0.6 

-5.5 

-5.1 

0.6 

-2.6 

1871/1880 

-3.3 

-1.3 

-2.7 

1.0 

-1.6 

1881/1890 

-7.5 

-2.8 

-2.3 

-0.4 

-3.3 

1891/1900 

-7.3 

-1.6 

-3.4 

-0.1 

-3.1 

1901/1910 

-7.7 

-0.8 

-3.6 

-1.5 

-3.4 

1911/1920 

-5.3 

5.2 

-2.0 

0.8 

-0.3 

1921/1930 

-3.9 

2.4 

1.1 

-2.0 

-0.6 

1931/1940 

2.0 

3.3 

2.0 

-2.7 

1.2 

1941/1950 

0.5 

2.5 

-0.6 

-0.7 

0.4 

1951/1960 

0.9 

1.2 

2.0 

0.8 

1.2 

1961/1970 

3.4 

0.2 

3.4 

-0.3 

1.7 

1971/1980 

7.0 

-1.9 

1.9 

2.2 

2.3 

1981/1990 

5.1 

-2.4 

0.3 

1.3 

1.1 


Analysis of decimal growth rings values, determined in this way, still shows 
the extremely high values at the beginning of the series at all samples, which 
points that it is not possible to remove the trend at the very beginning of the 
series by the method of the linear trend deviation. But, after all, Bitvinkas 
(1974) himself claims that values from the very beginning of the series have 
to be rejected as unreliable due to extremely high growth at early 
developmental phase of a tree. 
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Cross-correlation sample analysis (Table 37) processed in this way, shows 
lower mutual correlation coefficients, i.e. it points to greater variability of 
growth rings for some samples. The correlation coefficient is negative 
between samples 2 and 4, which, together with previously mentioned data, 
points to possible unreliability of the sample number 2. Because of that, this 
sample is excluded from further consideration. 

Table 37 Correlation matrix of all samples for removed trend 



1 

2 

3 

4 

1 


0.29 

0.64 

0.40 

2 

0.29 


0.59 

- 0.05 

3 

0.64 

0.59 


0.21 

4 

0.40 

- 0.05 

0.21 



Therefore, we took mean growth rings value of samples 1, 3 and 4 in the 
final analysis for comparison with Solar wind index, while the first decade 
was rejected as unreliable for already mentioned reasons. 

Measuring of the solar wind parameters dates back from 1962 (Rangarajan, 
Barreto, 2000). That is why we have taken aa index 7 for the Solar wind 
index. This index, in fact, represents the indicator of geomagnetic activity, 
but it is successfully used as direct index of the Solar wind speed ( Silverman, 
1986). 

In order to check, Wolfs number 8 is taken into analysis as the classical 
index of Sun’s activity (relation of number and surface of Sun’s spots). 


7 http://www.gao.spb.ra/database/esai/aa_mod.txt, 

ftp://ftp.ngdc.noaa.gOv/STP/SOLAR_DATA/RELATED_lNDICES/AA_INDEX/A 

AYEAR 

8 ftp://ftp.ngdc.noaa.gov/STP/SOLAR_DATA/SUNSPOT_NUMBERS/YEARLY 
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Table 38 Decimal values of the final sample and solar activity 


decade 

Final sample 

aa index 

Wolfs number (W) 

1821/1830 

0.0 

14.8 

22.4 

1831/1840 

1.8 

21.6 

32.6 

1841/1850 

-0.1 

19.3 

66.7 

1851/1860 

-0.8 

17.4 

57.4 

1861/1870 

-1.7 

19.9 

45.6 

1871/1880 

-1.7 

13.6 

53.2 

1881/1890 

-3.4 

15.9 

40.6 

1891/1900 

-3.6 

16.4 

35.2 

1901/1910 

-4.3 

13.1 

36.4 

1911/1920 

-2.2 

15.9 

41.1 

1921/1930 

-1.6 

17.0 

41.8 

1931/1940 

0.5 

18.6 

54.3 

1941/1950 

-0.3 

22.5 

73.6 

1951/1960 

1.2 

25.9 

94.5 

1961/1970 

2.2 

19.5 

60.1 

1971/1980 

3.7 

23.0 

66.6 

1981/1990 

2.2 

25.8 

83.0 


Correlation coefficient between the final sample and aa index for the period 
from 1821 to 1990 is +0.75 per decades and it satisfies the conditions of 
Student’s test for probability of risk in the hypothesis accuracy of 0.01% The 
correlation coefficient with Wolfs number is a little lower and it is +0.54, 
while it satisfies the conditions of Student’s test for probability of risk in the 
hypothesis accuracy of 0.05% (Table 38). 
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Figure 9 Decimal changes of growth rings of the final sample and aa index 

That is in favor of Stevancevic’s (2006) claims on dominant role of the Solar 
wind on processes on Earth. It is clearly noticed in the figure 9. Even in spite 
of certain deviations, the parallelism of the final sample trend and aa index is 
obvious, while the decades of minimum values coincide. 

6 Hypothesis on processes on the Sun as cause of forest fires from July 
24 th to 31 st of 2007 

As already established that 35.66% of fires in Deliblatska pescara is of 
unknown cause, we have tried to establish the size of this index on the 
Balkans and in Europe. It appeared that relatively large number of forest 
fires on the Balkans left without explained causes of their occurrence. 
According to author of the table 39 “it can be concluded that, in average, 
58.8 % from the total number of forest fires have human origin, 3.3 % have 
natural origin and 37.9 % have u nk nown origin. The largest percentage of 
forest fires with human origin was recorded in Croatia (75.3 %) and the 
smallest percentage in Bulgaria (30.4 %). On the other hand, Bulgaria has 
the largest percentage of unknown causes (67.9 %). Generally we should be 
concerned about the fact that very often the causes of forest fires are 
u nkn own.” 


Beogradska skola meteorologije 


239 


Table 39 Number of fires of Balkan countries in period 1988-2004 (Nikolov, 

2006) 


Year 

Albania 

Bulgaria 

Croatia 

Greece 

R. of 

Macedonia 

Slovenia 

Serbia and 
Montenegro 
-Serbia- 

Turkey 

Total 

Average 

1988 

121 

101 

/ 

1898 

126 

/ 

25 

1372 

3643 

455 

1989 

132 

578 

/ 

1284 

95 

/ 

48 

1633 

3770 

471 

1900 

263 

200 

/ 

1322 

241 

/ 

90 

1750 

3000 

406 

1991 

117 

73 

/ 

941 

38 

30 

55 

1481 

2765 

346 

1992 

659 

602 

/ 

2 042 

235 

40 

44 

2117 

5739 

717 

1993 

560 

1196 

/ 

2406 

390 

108 

157 

2 545 

7362 

920 

1991 

585 

667 

/ 

1763 

195 

66 

70 

3 239 

6585 

823 

1995 

110 

114 

/ 

1438 

24 

25 

15 

7676 

9402 

1175 

1996 

199 

246 

/ 

1508 

90 

50 

45 

1645 

4 074 

509 

1997 

735 

200 

/ 

2271 

174 

59 

28 

1339 

4 806 

601 

1998 

601 

578 

t 

1842 

151 

151 

78 

1932 

5333 

667 

1999 

623 

320 

1 

1480 

452 

53 

11 

2 075 

5019 

627 

2000 

915 

1710 

mi 

2581 

1187 

98 

281 

2 353 

16 922 

2115 

2001 

327 

825 

4 024 

2658 

165 

65 

42 

2 631 

10737 

1338 

2002 

111 

402 

4 692 

1400 

59 

60 

112 

1471 

8336 

1042 

2003 

771 

452 

6 924 

1452 

96 

224 

57 

2177 

12153 

1519 

2001 

113 

294 

2855 

/ 

73 

/ 

5 

1762 

5132 

642 

Total per 
country 

7333 

8566 

26 292 

28286 

3/91 

1U29 

11/1 

39198 

115666 

850 

Average 

per 

country 

431 

5 04 

1547 

1664 

223 

61 

69 

2306 




Data for Europe are similar with 40% of fires of u nk nown cause in the 
period from 1950 to 1991 (Table 40). 

Table 40 Origin of fire in “Landes Forest” from 1950 to 1991 
(http://www.feudeforet.Org/english/forets_europe.htm#haut) was the 

following 


Unknown 

40% 

Lightning 

29.7 % 

Carelessness 

11.5% 

Accident 

9.6 % 

Starting up again of fires 

3 % 

Others 

5.3 % 


FAO (2002) gives absolute values for the period 1999-2001, according to 
which the greatest number of forest fires of known cause is noted in Russia 
in 1999 (28,300) and Spain in 2000 (20,084), while fires of unknown cause 
are the most numerous in Portugal in 2001 ( 25 , 943 ) and Poland in 1999 
( 23 , 655 ). 
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Concerning the link between meteorological conditions and the initial phase 
of fire origin, comments relating to unclear influence of weather conditions 
can often be found: “During the last few years an increase of fire danger and 
elevated number of fires and area burned have been observed in Poland as a 
consequence of more frequent occurrence of extreme fire weather conditions 
during the fire season. These weather conditions that were uncommon in 
earlier years are accompanied by rapid changes of atmospheric fronts. 
Moreover, regional climate warming, associated with increasing occurrence 
of relatively warm and snowless winters have also contributed to 
prolongation of the fire season. Thus, winter and autumn months are no 
longer considered free of fire risk. The year 1999 is an example when the 
maximum of fires (2106) was observed in September. Compared with the 
period 1990-1998 this number is equivalent to an increase of September fires 
of more than ten times, contributing to more than a fourth of the total 
number of yearly fires” (Ubysz, Szczygiel, 2002). 

Studies Stevancevic (2004, 2006), Todorovic et al, (2007) published, give 
the hypothesis according to which coronary hole and/or energetic region is in 
geo-effective position on the Sun before fire occurrence (for which the cause 
is not established). Gomes, Radovanovic (2008) decided to check the 
accuracy of the hypothesis by data gathering for 1 1 cases in the period from 
2002-2005 in Europe. It resulted that the hypothesis is reasonable, 
disregarding statistically small number of samples. Radovanovic et al, 
(2007) also showed, through one more example in Serbia, the base of this 
approach. 

Concerning fires that occurred on July 24 th 2007, the coronary hole bearing 
CH 279 sign was also in geo-effective position on the Sun (Fig. 10). 
Therefore, the potential causality only relates to those cases when energy 
sources on the Sun are directed towards Earth. 
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Northern Polar 
Coronal Hole 


CH280 


CH279 


SPOTLESS 


STAR coronal hole and active region map (dxlc.com) 

Image base: SOHO/MDI continuum at 22:24 UTC on July 21, 2007 


Fig. 10 Position of coronary hole on the Sun on July 21 st 2007 
(http://www.dxlc.com/solar/index.html) 

Coronal mass ejections (CMEs) from coronal holes and/or energetic sources 
which are in geo-effective position are usually followed by the striking wave 
of the solar wind particles in the interplanetary space (Fig. 1 1). It is about the 
same sequence of events as in the previously mentioned 12 cases. 
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Fig. 1 1 Proton speeds were reaching the values of 550 km/s approximately at 
the beginning of July 21 st 2007. 



Fig. 12 Solar wind parameters (SW): density of particles, speed and 
temperature show the sudden rise on July 21 st 2007 immediately before the 
fire in the area of the Mediterranean and Canada 
(http://www.sel.noaa.gov/ace/ace rtsw data.html) 
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It is very important to mention that, contrary to some already analyzed cases 
(Gomes, Radovanovic, 2008), temperature of particles, as well as their speed 
are not characterized by too high values. Except density (approximately 
90p/cm 3 -fig. 12), other two indexes almost do not point to the existence of 
the eventual danger for plant cover. It can be noticed that there is a lateness 
of the SW maximum speed of about one day in relation to maximum speed 
of particles. 



Figure 13 Geomagnetic anomaly is clearly noticeable on July 20 th -21 st 2007 
which also points to time coincidence with the phenomenon of coronal hole 

in geo-effective position 

If we compare two previous figures, time coincidence of the striking wave of 
the SW particles and geomagnetic anomaly on Earth can clearly be noticed 
(Fig. 13). The research of the links between processes on the Sun and 
physical-geographic processes on Earth, on the basis of available literature, 
seems that it more and more points to synchronized phenomenon of the SW 
particles and geomagnetic anomalies. “Therefore, we conclude that 
geomagnetic activity plays an important role in recent climate change, but 
that the mechanism behind this relationship needs further clarification” 
(Palamara, Bryant 2004). 
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Satellite images which show the locations of forest fires are dated on July 
23 rd and 24 th . However, it is necessary to emphasize clearly that the initial 
phase of plant mass ignition certainly occurred earlier. Relatively small heat 
sources simply could not be visible for satellites. “While active fire data are 
useful in characterizing the spatial and temporal dynamics of fire activity, 
one should bear in mind their inherent limitations to describe the absolute 
number of fires” (Csiszar et al, 2005). According to these authors, certain 
fires cannot be detected by satellites because there are certain limits viewing 
the contemporary lasting of fires, limits concerning the detection itself, 
coverage of the atmosphere by clouds, the identified points can have several 
smaller fires or they can be a part of a larger fire of complex spreading. 

Important regulation of the heliocentric hypothesis on the origin of 
destructive power of fire relates to the ways of the SW particle penetrations 
through magnetic portals in the atmosphere. The first one relates to polar 
areas, i.e. reconnection. The process occurs under conditions of connecting 
IMF vectors and Earth as magnetic body. In other words, in order to come to 
the SW deep penetration through the magnetosphere of our planet it is 
necessary that Bz component of IMF has negative sign. According to the 
hypothesis Stevancevic gave (2004, 2006), the reconnection process is not 
unusual at all. Tinsley, Yu, (2004) also came to similar results for polar areas 
and geomagnetic anomalies. However, relative efficiency of our magnetic 
shield defense was also noticed earlier. “In 1961, J. Dungey predicted that 
cracks might form in the magnetic shield when the SW contained a magnetic 
field that was oriented in the opposite direction to a portion of the Earth's 
field. In these regions, the two magnetic fields would interconnect through a 
process known as "magnetic reconnection," forming a crack in the shield 
through which the electrically charged particles of the SW could flow. In 
1979, G. Paschmann detected the cracks using the ISEE spacecraft. 
However, since this spacecraft only briefly passed through the cracks during 
its orbit, it was unknown if the cracks were temporary features or if they 
were stable for long periods. In the new observations, the IMAGE satellite 
revealed an area almost the size of California in the arctic upper atmosphere 
(ionosphere) where a 75-megawatt "proton" aurora flared for hours. This 
aurora, energetic enough to power 75 000 homes, was different from the 
visible aurora known as the Northern and Southern lights. It was generated 
by heavy particles (ions) hitting the upper atmosphere and causing it to emit 
ultraviolet light, which is invisible to the human eye but detectable by the 
Far Ultraviolet Imager on IMAGE.” 

(http://www.nasa.gov/centers/goddard/news/topstory/2003/1203image_clust 

er.html). 
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Until recently, as mentioned, thoughts on the SW penetration into Earth’s 
magnetosphere have been considered as baseless. But since 2003 the views 
definitely changed: “Relying on observations collected by NASA's Polar 
spacecraft and Japan's Geotail spacecraft, scientists associated with the 
International Solar-Terrestrial Physics (ISTP) program have gathered the 
first direct evidence that a process known as magnetic reconnection occurs 
naturally in the Sun-Earth system. Until now, reconnection had only been 
observed under contrived conditions in a few physics laboratories. During 
reconnection, magnetic fields that are heading in opposite directions - having 
opposite north or south polarities - break and connect to each other. 
...Reconnection is the fundamental process for transferring and exchanging 
energy in the Sun-Earth system 9 

(http://istp.gsfc.nasa.gov/istp/news/0005/fullpr.html). 

Therefore, not only the described process is being contested now, but it is 
given more significant consideration. “Magnetic reconnection - a 
phenomenon by which magnetic fields lines get interconnected and 
reconfigure themselves - is a universal process in space that plays a key role 
in various astrophysical phenomena such as star formation, solar explosions 
or the entry of solar material within the Earth's environment” 
(http://www.esa.int/esaCP/SEMDI3T4LZE_index_0.html). 

In the extreme cases, almost the whole ring around 65 °C represents an entry 
through which the SW particles pass (Radovanovic et al, 2003). However, it 
is noticed that even in the cases of relatively small kinetic energy of the SW 
particles it comes to their penetration towards our planet. “Perhaps most 
surprising is that 8 May 2004 was just relatively a normal day for the Earth’s 
magnetic field. There were no large magnetic storms on Earth, or spectacular 
aurorae to fill the night sky. However, Cluster and Double Star revealed that 
energetic particles from the Sun were blasting their way through the Earth’s 
magnetic shield and penetrating the Earth’s environment” 
(http://www.esa.int/esaSC/SEM5ZTKKKSE_index_0.html). 

Developing the hypothesis further, Stevancevic (2004) points to a close 
connection between the reconnection and ozone. Simply said, due to crash of 
the SW charged particles, the speeds of which are over 500 km/s, and 
molecules in the atmosphere, it comes to breaking electrons out of some 
chemical elements. The strikes of the SW particles into the upper layers of 
the atmosphere cause electric discharges under which it comes to an 
increased ozone concentration. In dependence on kinetic energy and mass of 
the SW particles, ozone depth is also dependant. 


9 A. Nishida 
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Figure 14 Ozone concentration over the northern hemisphere on July 22 nd 

2004 

(http://www.cpc.ncep.noaa.gov/products/stratosphere/sbuv2to/gif_files/sbuv 

16_nh_latest.gif) 

The locations of increased ozone concentration point to places of more 
intensive penetrations of the SW particles. Dynamic connection between 
solar radiation and stratospheric polar whirl is attributed to the interaction 
between ultraviolet radiation and ozone in the stratosphere (Shnidell et al, 
1999). According to Black (2002) the results are in accordance with the view 
wherein the potential anomalies of whirling in the lower part of the 
stratosphere, joined with changes in strength of the stratospheric polar whirl, 
cause zonal symmetric wind disturbances, spreading down towards the 
surface. 
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Daglis et al, (1999) give in the figure 15 the schematic survey of how they 
see the connections between the SW and the increase, i.e. decrease of ozone 
in the atmosphere 



Solar events 
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solar wind-magnetosphere 
coupling 


Enhanced 
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Fig. 15. The role of O , the major outflowing ionospheric ion, in the 
evolution of intense storms is twofold: 1. It causes the rapid final 
enhancement of the ring current at storm maximum, and 2. It induces an 
equally rapid initial ring current decay (Daglis et al, 1 999) 

Basically, there is not a great difference between the authors’ approach in the 
previous figure and the results Stevancevic (2004) gave. Seeming spatially 
disconnected, fires in Canada and broader area of the Mediterranean, on the 
basis of the hypothesis get arguments that could be the explanation of these 
events (Fig. 16- 
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Skica 16. In Manitoba, Canada, north of Lake Winnipeg, several massive 
fires were burning on July 23, 2007, 

http://earthobservatory.nasa.gov/NaturalHazards/natural_hazards_v2.php37i 

mg_id= 14405 
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Figure 17 Fires over the Mediterranean on July 24 th 2007 
(http://rapidfire.sci.gsfc.nasa.gov/gallery/72007205- 
0724/Italy . A2007205 . 1 2 1 0. 1 km.jpg) 

Looking at figures 18 and 19, any comments concerning intentionally or 
unintentionally men caused fires are unnecessary. 
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Figure 18. Fires and smoke across the Balkan Peninsula Satellite: Aqua - 
Pixel size: 1km - Alternate pixel size: 500m | 250m 2007/206 - 07/25 at 
11:15 UTC 


Beogradska skola meteorologije 


251 


Concrete indexes for some parts of the Balkans we can see from the 
following quotations: ’’There were an estimated 1,530 cases of fire in just 
four days (Friday 20 - Tuesday 24 July, 2007). That's three times the yearly 
average. Fires raged in almost every comer of the country but the largest fire 
was near Stara Zagora where 20 square miles (50 km 2 ) of pine forest burned 
uncontrollably for three days. Firefighters were unable to put out the fire by 
conventional means. Strong winds and the extremely dry air quickly sparked 
new fires and by Sunday the situation was out of control. The government 
turned for help to Russia and Be-200 amphibious water bomber flew in on 
Saturday to help fight the blaze near Stara Zagora. On Monday, more fires 
broke out but the one near Stara Zagora was contained. The fire caused 
extensive damage to the forest and wild life. Estimates vary but this fire 
alone caused at least two million euros worth of damage. 

By late July, temperatures again rose to more than 40 °C in the region, 
seriously affecting agriculture, the electricity supply, forestry and human 
health. From July 21 to July 25, most parts of Greece, Italy, Bulgaria, 
Romania and Serbia soared at temperatures reaching or exceeding 45 °C 
(figure 20). Over 500 deaths in Hungary were attributed to the heatwave by 
the deputy director of the National Institute of Environmental Health. Major 
and widespread wildfires destroyed large forested areas across the region. 
Six people (including two Canadair pilots) lost their lives while trying to 
extinguish the flames in Greece while the country's electricity grid nearly 
collapsed for a second time due to a record breaking demand caused by an 
extensive use of air conditioning units” 

(http://en.wikipedia.org/wiki/2007 Bulgarian heat wave). 


H 


Figure 19. Forest fire bums on the island of Zakynthos in Greece on July 

25th, 2007 

(http://en.wikipedia.Org/wikFImage:Greece_Forest_Fire_July_25_2007.jpg) 
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Figures 20 and 21 show mean wind speeds, approximately from the upper 
border of the troposphere to some mountain peaks. Yellow lines mark wind 
speeds, so that by following their location we can make some conclusions on 
dominant directions of air mass moving. The upper part of the figure 20 
relates to July 21st, while the lower one to July 22 nd 2007. The same day 
when satellite measured the sudden rise, i.e. IMF approaching towards Earth, 
the isoclines of the increased mean wind speed (70 m/s) were recorded in the 
area of the Mediterranean. According to heliocentric hypothesis, it came to 
the penetration over the Atlantic geomagnetic anomaly, so that a part of 
stream was directed towards Europe. Gomes, Radovanovic (2008) for the 
first time, in the case of Portugal, explained the idea according to which due 
to SW penetration over the Atlantic anomaly it comes to air mass seizing. 
Almost simultaneously, it comes to the reconnection, i.e. the SW deep 
penetration into the area around 65 °C of northern latitude. The proofs of this 
process relate to strengthen ozone concentration and forest fires phenomena 
in Canada (Fig. 14 and 16). Let us mention that first ‘sporadic’ forest fires 
occurred on July 21 st and then on July 23 ld 2007 in the same area around 
Lake Winnipeg. We have also seen on the basis of fig. 12 that at the end of 
July 20 th , and at the beginning of July 21 st 2007 relatively high proton 
density per volume unit was coming towards Earth. On the basis of the 
recent correspondence with many colleagues who are in this problem, there 
is a unanimous opinion that in the conditions of increased cloudiness, the 
charged particles simply become absorbed by water steam i.e. clouds. 




Figure 20. Wind Shear 150-300 mb layer mean minus 700-925 mb layer 
mean (http://cimss.ssec.wisc.edu/tropic/real- 
time/europe/winds/wm7shr.html) 
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However, the available material is also in favor of the heliocentric 
hypothesis since there was not increased cloudiness over the fire seized 
areas. Therefore, in the upper figure, except strengthened flowing from the 
southwest direction, strong air mass movement can also be noticed from the 
northwest direction. The next day (lower figure), the intensity of described 
movement becomes strengthened, pointing to a very interesting 
specification: possibility of air mass crashing caused by hydrodynamic 
pressure of the SW arrived from different directions. Similarly as in the 




Figure 21. Wind Shear 150-300 mb layer mean minus 700-925 mb layer 
mean (http://cimss.ssec.wisc.edu/tropic/real- 
time/europe/winds/wm7shr.html) 

In the upper part of the figure it may be noticed that it comes to overtaking, 
i.e. to wind facing from the northwest and southwest. In the lower part of the 
figure it seems they merged, however it did not actually happened. Two- 
dimensioned image has this defect that it does not give us an inspection in 
the third dimension, so that it is necessary to give an additional explanation 
for July 24 th 2007. Namely, Stevancevic (2006) considers that the SW 
streams that penetrate towards the topographic surface cannot be connected 
due to magnetic wall which wraps every single sheaf. 
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That wall certainly gets weaker with higher speed reduction due to friction 
through the atmosphere since the flow of convective electric current which 
causes the reduction in the magnetic field intensity, i.e. magnetic wall also 
reduces. But in this concrete case it is evident that there are air mass 
movements further towards east. Speculation on air mass movements under 
given circumstances needs a detailed analysis of the meteorological 
parameters development which is not the subject of this research. 
Nevertheless, there are indications that due to hydrodynamic pressure of the 
SW particles it comes to air mass seizing. Solovyev, Kozlov (2005) write 
about similar processes, i.e. strengthen activity of the frontal air mass 
movements before fires occurred. Morozova, Pudovkin (2000) also state: 
“citat” 



Figure 22 Synoptic situation over the Atlantic and Western Europe on July 

21 st 2007. 

Six relatively smaller locations of the lower air pressure in broader area of 
the Mediterranean can be noticed in the previous figure. 
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According to heliocentric hypothesis they are caused by separate deep 
penetration of the smaller SW streams, containing charged particles, i.e. 
protons. Reaching the ground, i.e. the stand of plants, the initial phase of 
vegetation burning begins. On the other side, a part of protons, due to 
difference in electrostatic pressure, rises up contrary to the gravitation force 
effect, i.e. upwards. Locations of lower air pressure are formed due to 
withdrawal of a part of air mass. Force, which draws the protons towards 
higher altitudes, originates from the layer of electrons. As far light, that layer 
reacts much weaker on gravitation force. 

Table 41 Number of protons of certain energies during and after fires in 
Canada and the Mediterranean (http://umtof.umd.edu/pm/cm/) 


2 

(protons/cm -day-sr) 

Date 

>1 MeV 

>10 MeV 

>100 MeV 

2007 07 21 

3.5e+05 

1.7e+04 

3.7e+03 

2007 07 22 

4.3e+05 

1.7e+04 

3.8e+03 

2007 07 23 

4.7e+05 

1.7e+04 

3.8e+03 

2007 07 24 

6.4e+05 

1.7e+04 

3.8e+03 

2007 07 25 

7.6e+05 

1.7e+04 

4.1e+03 

2007 07 26 

1.6e+06 

1.8e+04 

4.0e+03 

2007 07 27 

4.3e+05 

1.7e+04 

3.9e+03 

2007 07 28 

5.6e+05 

1.8e+04 

3.9e+03 

2007 07 29 

7.1e+05 

1.7e+04 

3.8e+03 

2007 07 30 

8.7e+05 

1.6e+04 

3.6e+03 


On the basis of the data from the previous table, it can be seen that the 
number of protons in range of over 1 00 MeV practically did not decrease in 
the period from July 21 st to 25 th 2007. Until July 29 th 2007 the number of 
protons of mentioned range was decreasing but only on July 30 th 2007 it was 
below the level in relation to July 21 st 2007. Concerning Deliblatska pescara, 
it is necessary to mention that fire could not be extinguished for several days 
from the moment it occurred. Experiences of many recent cases on fire 
extinguishing point to an unusual phenomenon: blaze appeared on localities 
at which firemen already acted and left behind. 

The schematic review of the SW penetration towards the surface is given in 
the figure 23. Recent preliminary researches we have done in this field 
suggested to another sort of the significant breaking SW stream through the 
atmosphere. 
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It relates to tropical regions in the following figure, near geomagnetic 
anomaly. In the period of the first signals of the geomagnetic disturbances it 
came to the tropical depression west from Mexico. In the case Gomes, 
Radovanovic (2008) investigated, the hurricane Catherine appeared with 
similar temporal coincidence. 


Figure 23 Schematic survey of the way of SW penetration towards 
topographic surface 

However, the problem of such sort of air mass movements needs specific 
way of the research which, at this moment, exceeds the scopes of this study. 

7. Conclusion 

On the basis of detailed analysis of climate elements we have tried to 
establish the potential affinity of Deliblatska pescara for forest fires. The 
results showed that the examined area does not stand out from the regional 
surrounding. Thus, climate variability obviously did not crucially influence 
the extreme values of fire spread surfaces in the last decades of the 20 th 





\ 


century. 
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Nevertheless, there is coincidence between sudden temperature rise in period 
1993-2002 (0.14 °C per year) and largest forest fire ever recorded in 
Deliblatska pescara (1996). However, significant deviations from the 
average temperature and precipitation values were not recorded in that year 
(Ducuic et al, 2008). Satellite images do not convince us of any possibility in 
the connection of anthropogenic activity and origin of destructive power of 
fires. 

On the other hand, as a work hypothesis of this study, we have set a 
confirmation of the heliocentric hypothesis which deals with the causality of 
the processes on the Sun and forest fires. As in the recent researches, it 
turned out that even in this concrete case all parameters necessary for the 
confirmation of the mentioned relations are satisfied. 

On the basis of presented results we are of opinion that the future researches 
can be aimed into three basic directions. The first one is connected with the 
establishing of the chronological connection between forest fires and 
processes on the Sun on statistically satisfied number of samples. The second 
one relates to experimental laboratory researches that could at least 
approximately simulate the conditions for which there is a conviction that 
can be responsible predisposition to the phenomenon of the initial phase of 
fire. The third approach is about astrophysical phenomena and processes 
which need a detailed parameterization as well as specific study of the 
particle penetration mechanism from cosmos toward Earth’s surface i.e. 
stand of forests. Recent preliminary results also suggest that the significance 
of electrons as the integral component of the SW has to be put on much 
higher level. 
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Fires of large dimension destroy forests, harvests and housing objects. Apart from that 
combustion products and burned surfaces become large ecological problems. Very often 
fires emerge simultaneously on different locations of a region so a question could be asked if 
they always have been a consequence of negligence, pyromania, high temperatures or 
maybe there has been some other cause. This paper is an attempt of establishing the 
possible connection between forest fires that numerous satellites registered and activities 
happening on the Sun immediately before fires ignite. Fires emerged on relatively large 
areas from Portugal and Spain on August 2005, as well as on other regions of Europe. The 
cases that have been analyzed show that, in every concrete situation, an emission of strong 
electromagnetic and thermal corpuscular energy from highly energetic regions that were in 
geo -effective position had preceded the fires. Such emissions have, usually, very high 
energy and high speeds of particles and come from coronary holes that also have been either 
in the very structure or in the immediate closeness of the geo-effective position. It should 
also be noted that the solar wind directed towards the Earth becomes weaker with deeper 
penetration towards the topographic surface. However, the results presented in this paper 
suggest that, there is a strong causality relationship between solar activity and the ignition 
of these forest fires taking place in South-western Europe. 

© 2008 Elsevier B.V. All rights reserved. 
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The Changes in Air Temperatures during the period 
1887-2007 at Belgrade, Serbia 

D. Vujovic ( 1 ), N. Todorovich (2) 
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In an attempt to contribute to studies on climatic change, 120 years of temperature 
data for Belgrade, Serbia, were analyzed. Season’s data were analyzed separately, as 
cold and warm part of year as. In this paper was assessed how increasing seasonal 
mean temperatures are related to the changes in frequency of minimum (MIN) and 
maximum (MAX) temperatures. To find some periodicity, the spectral analysis of the 
data was made also. In the last 120 years there is increase in MAX, MIN and mean 
temperatures at Belgrade in all seasons as in annual time scale (ATS) as. The increase 
in MIN temperature is greater then in MAX and mean temperatures in all seasons as 
in ATS as. This might be because of urbanization effects. Regarding seasons, maxi- 
mum increase in MAX, MIN and mean temperatures is in winter. Minimum increase 
in MAX temperature is in summer, while in MIN and mean temperatures minimum 
increase is in autumn. Rising mean seasonal temperatures reflect an increase in the 
number of days with MAX and MIN temperatures exceeding the selected threshold. 
For example, a 1°C increase in the mean summer temperature reflects eight additional 
days with >= 30°C for the MAX, and >= 18°C for the MIN temperature for summer. 
The increase of number of days with extreme MIN temperature is equal or slightly 
greater then the increase of number of days with extreme MAX temperature in all sea- 
sons, especially for warm part of year (April-September). The spectral analysis was 
showed that there is 59.5-year cycle for all summer temperatures and the temperatures 
in warm part of year. The temperatures in the other seasons showed alternate peaks 
and troughs at short intervals (2-10 years), so it should be study variations in these 
temperature time series at shorter time scale. 
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Introduction 

Inmost of climate models, thcchangcs in temperature correspond 
to the mean temperatures on the monthly, seasonal and annual time 
scales. Changes in the mean temperatures may results in changes of 
frequency of extreme events. 

In an attempt to contribute to studies on climatic change, 120 years 
of temperature data for Belgrade, Serbia, were analyzed. Season's 
data were analyzed separately, as cold and warm part of year as. In 
this paper was assessed how increasing seasonal mean temperatures 
are related to changes in frequency of minimum and maximum 
temperatures. To find some periodicity, the spectral analysis of the 
data was made also. 


Analysis 

In this research we analyzed extreme seasons temperatures in 
Belgrade and extreme temperatures for cold and warm part of year. 
The empirical association between the observed temperature and 
the frequency of extreme maximum and minimum seasons 
temperatures arc determined. Rising mean seasonal temperatures 
reflect an increase in the number of days with maximum and 
minimum temperatures exceeding the selected threshold. Number 
of days with extreme temperatures cxcedced some threshold was 
calculated. Thresholds were calculated as mean values plus standard 
deviation for time series. 


Data 

The daily maximum, minimum and mean temperatures were 
analyzed for the period for Belgrade Meteorological 

Observatory. The data set has no missing values. The Observatory 
station is located at 131.6 m above mean sec level, and its 
geographical coordinates arc tp=44°48’N, X=20°28’E,h- 132m. 


SPRING 


AUTUMN 

WINTER 

COLD PART OF YEAR 
WARM PART OF YEAR 


y = 0.0064x ♦ 16.906 
y = 0.001 3x* 27.227 
y = 0.0021 x * 17.432 
y = 0.01 88x ♦ 3.7061 
y = 0.0118x* 8.4733 
0.0028X - 24.148 


y = 0.0137X ♦ 11.127 
y = 0.01 14x ♦ 20.683 
y = 0.0072x ♦ 11.905 
y = 0.0207X * 0.1921 
y = 0.0153x * 4.1434 
= 0.01 16x <■ 17.791 


y = 0.01 98x * 6.0058 
y = 0.0191x * 14.606 
y = 0.01 62x ♦ 7.1538 
y = 0.0317x - 3.6245 
y = 0.0247x * 0.0313 
y = 0.0193X - 11.99 





Results 

In our analysis of extreme temperatures in Belgrade during the period 1 887- 
2007, we can conclude that 

★ In the last 120 years there is increase in maximum, minimum and mean 
temperatures at Belgrade in all seasons as incold and warm part of year as. 

★The increase in minimum temperature is greater then in maximum and 
mean temperatures in all seasons. This might be because of urbanization effects. 

★ Regarding seasons, maximum increase in maximum, minimum and mean 
temperatures is in winter. 

★ Minimum increase in maximum temperature is in summer, while in 
minimum and mean temperatures minimum increase is in autumn. 

★ 1°C increase in the mean summer temperature reflects 8 additional days 
with temperatures > 30°C for the maximum, and 8 additional days with 
temperatures > 1 8°C for the minimum temperature. 

★The increase of number of days with extreme minimum temperature is 
equal or slightly greater then the increase of number of days with extreme 
maximum temperature in all seasons, especially for warm part of year ( April- 
Scptcmbcr). 

★The spectral analysis was showed that there is 59.5-year cycle for all 
summer temperatures and the temperatures in warm part of year. The 
temperatures in the other seasons showed alternate peaks and troughs at short 
intervals (2- 10 years), so it should be study variations in these temperature time 
scries at shorter time scale. 
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New Insights on the Influence of Solar Wind in Driving 
the Cyclone Circulation 

N. Todorovich (1), D. Vujovic (2) 

(1) Hydrometeorological Service of Serbia, Belgrade, Serbia, (2) University of Belgrade, 
Faculty of Physics, Department of Meteorology, Serbia, dvujovic@fif.bg.ac.yu 

The Earth's climate has always been changing. The reasons for these changes are still 
not well understood. A number of correlations between solar activity variations and 
climate changes have been reported but a plausible physical mechanism to their un- 
derstanding has not yet been found. The variations of the Solar-climate changes over 
longer periods occur as well. In search of a physical mechanism it is important to 
examine the Sun's output of energy over very short periods (hourly and daily time 
scale) and their influence in the Earth's atmosphere. The Solar wind is a stream of 
electrically charged gas that it moves into (by and together) magnetic field. Because 
of this it would be to examine this process in the first place as electromagnetic forces 
mechanism in interplanetary space as well as in the Earth's atmosphere. Gravity force 
end other geoparameters are additional factors. After reconnection among interplane- 
tary and Earth’s magnetic field, the Solar wind particles get into Earth's atmosphere 
mostly in the polar magnetic funnel as equatorial magnetic anomaly as. The Sun’s 
wind particles are moving through Earth’s atmosphere along resultant magnetic field 
lines (vorticity moving) and by reason of the gravitation their trajectories have spi- 
ral shape. Proton and electron separations begin in the stratosphere. In this paper we 
will tray to explain possible physical mechanism of Solar wind impact on cyclone 
circulation. 
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Introduction 

The variations of the Solar-climate changes over longer periods occur as well. In 
search of a physical mechanism it is important to examine the Sun's output of energy 
over very short periods (hourly and daily time scale) and their influence in the Earth's 
atmosphere. 

In this paper we will tray to explain possible physical mechanism of Solar wind 
impact oncyclone circulation. 


Solar wind particles 

T he Solar wind is a stream of electrically charged gas that it moves i nto (by and 
together) magnetic field. This is eneigy of about one tenth of an electron-volt 
fortheelectrons orone hundred electron-volts for the protons 
The protons have heavy mass and temperature of 1 500 degree at 400 km. 

The electrons have light mass and temperature of 2500 degreeat 400 km. 

The particles have high velocity and they are arriving continuously from Sun at an 
average velocity of 370 km/s and when there are eruptions at Sun it is 1 000 km/s. 


Facts 

P articles penetration in ionosphere and stratosphere has a next consequence: 
After reconnection among interplanetary and Earth's magnetic field, the Solar 
wind particles get into Earth's atmosphere mostly through the polar magnetic funnel 
(B, component hasdirection to the Earth) andequatorial magnetic anomalies; 
Chatged panicles move by tube form withstrong magnetic shell. 

Proton and electron separations begin in the magnetosphere through resultant 
magnetic field, the Lorentz force has action on their, electrons deviate on the right, 
the protonson the left; Ampere law. Picture I , Picture 2. 

The electrons locate at high above mesopause (100 km), in worm part of year in 
stratosphere with the biggest concentration above stratopause (50 - 60 km); in 
equatorial zone the electrons have high concentration in troposphere also, they rotate 
in direction east- west. 

The protons penetrate deeply, they have maximum of concentration below of the 
electrons and they have zone stream, generally west-east direction. 

Because of interaction with air atoms and molecules which concentrations 
increases. Solar windparticles loses part of its kinetic pressure on the impel ofthe air, 
their velocity and temperature are lesser. 




Impact on the meteorological processes 

Above mentioned mechanisms have the impact on the processes in the Earth 
atmosphere thatshould be proven in the future researches: 

In the layers where electron concentration is biggerthen the proton concentration, 
the air temperature is greater then in ambient layers and anticyclonal circulation is 
establish. 

In the layers where the proton concentration is bigger, air temperature is lower and 
cyclonal circulation is establish, Picture3 . 

There is regularcircularmotion in the stratosphere above the poles. Lorenz force is 
in equilibrium with centrifugal force: 

mv 3 /r=qvB 

m -mass of particles, v - velocity, r - radius of circular air motion, q - panicles 
charge, B - magnetic induction. 

From this equation we have radius of circular air motion: 
r = mv/qB 

Because impact of gravity air has spiral motion due to kinetic energy of protons and 
electrons. 

It is possible that: 

In the lower stratosphere and in troposphere, under 100 mb, magnetic shell is 
broken and separate protons stream establish cyclonic circulation in synoptic scale in 
high and moderate geographic latitudes. 

Above the North Canada (near Baffin Island) and above Northeast Siberia there is 
most frequent planetary cyclonic circulation on the North Hemisphere. In these 
regions Earth's magnetic Held is the strongest. 

High eneigy Solar wind particles penetrate directly in lower layers of troposphere, 
generating tropical cyclones at equatorial zone on the magnetic anomalies 
peripheries. Earth magnetic field is the weakest above the South Atlantic and there 
are not tropical cyclones. 

In moderate latitudes, extremely strong solar wind penetrates to Earths surface I ike 
magnetic tube with strong magnetic shell where particles velocity increases (tornado 
andother small scale vortices). 
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Conclusion 

The Earth's weatherand climate has always been changing. The reasons for these 
changes are still not well understood. A number of correlations between solar 
activity variations and some meteorological parameters and climate changes have 
been reportedbut a plausible physical mechanism to their understanding has notyet 
been found. 

In the aim of the explanation above mentioned mechanisms it should have, along 
the existing meteorological, solar corpuscular radiation measurement, such as 
particles concentration, velocity, temperature and electricity. There is also need for 
magnetic and electric field daily measurements in ionosphere, stratosphere and 
troposphere. 
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Energije 

Nedeljko Todorovic 


Abstract 

The researches which present the import of some energetic 
sources for the earth atmosphere warmth balance quote in this article. 
There is the suggestion that celestial energy (solar and cosmic) is 
principal natural climate factors. 

Temperatura vazduha direktna je posledica bilansa zracenja u 
atmosferi. Glavni doprinos dolazi elektromagnetnim zracenjem sa 
Sunca, a jedan manji deo putem Suncevog vetra. Da Zemlja nema 
atmosferu, temperaturna razlika izmedu dnevne i nocne temperature 
bile bi ogromne. Srednja vrednost temperature kretala bi se oko -18 
stepeni. Medutim, zbog prisustva gasova postoji prirodno zagrevanje 
usled efekta staklene baste koji podize prosecnu teperaturu za 33 
stepena. Najvazniji gas u atmosferi je vodena para, a ostali gasovi 
imaju sporednu ulogu. 

Opste je uverenje da je ugljen-dioksid, gas sa efektom staklene 
baste, najvazniji modifikator klime i zbog toga se vode politicke i 
naucne debate i u centra je paznje javnosti. Jedna strana tvrdi da je 
CO 2 glavni uzrocnik klimatskih promena sa procenom rasta globalne 
temperature (IPCC-Intergovernmental Panel of Climate Change) od 
1,5 do 5,8 stepeni do 2100. godine, a druga da uloga antropogenog 
CO 2 nije dokazana. Prirodne varijacije ugljenikovog ciklusa i klime 
nedovoljno su razjasnjene (Veizer, 2005) i ne postoje aktuelni 
empirijski i eksperimentalni dokazi da je CO 2 „upravljac“ klime 
(Veizer, 2009). 



270 


Heliocentricna meteorologija 


Dakle, javnosti se putem medija uglavnom predstavlja i 
naglasava znacaj antropogenog uticaja na klimu i u toj pomami 
(global warming frenzy - kao sto kaze J. Coleman) zanemaruju ostali, 
pririodni, klimatski faktori. Istina je da je problematika veoma 
slozena, procesi u atmosferi nisu do kraja razjasnjeni, otuda i 
neslaganje u strucnim i naucnim krugovima. 

Vreme ce dati konacni sud o tome cija su razmisljanja i putevi 
vodili ka odgovoru na aktuelno pitanje koji energetki izvori su 
presudni za klimu i klimatske promene i u kojoj meri. 

Ovde se daju citati nekoliko autora koji su svojim 
istrazivanjima doprineli da se sagleda znacaj pojedinih izvora energije 
na toplotni bilans atmosfere. 

Vulkani 

Prilikom erupcije vulkana oslobada se gigantska energija. Za 
vreme erupcije Krakataua 1883. godine oslobodeno je 1,8 x 10 19 J (1 J 
= 1 Ws = 1 Nm). Ova mehanicka energija moze da se uporedi s onom 
kolicinom energije koju Zemlja dobija od Sunca u toku tri dana, a 
veca je od kolicine energije koja se moze dobiti sagorevanjem svih 
rezervi uglja koje postoje na planeti Zemlji. U toku erupcije 
vulkana Krakatau 1883. godine u atmosferu je podignuto oko 18 
milijardi tona stena, za vreme erupcije vulkana Katmaj na Aljasci 
1912. godine 21 milijarda tona, a pri eksploziji vulkana na ostrvu 
Santorini u Sredozemlju 1400. godine pre nove ere prema sadasnjim 
procenama preko 72 milijarde tona (Arabadzi, Miljnicuk,1983). 

Zemljotresi 

Enegija koja se oslobada prilikom zemljotresa, iako veoma 

velika, ipak je znatno manja od energije oslobodene pri vulkanskim 

erupcijama. U zemljotresu u Ashabadu, 05. oktobra 1948. godine 

oslobodeno je 10 16 J, a u Taskentu 26. aprila 1966. godine jos manje, 

oko 10 13 J. Rusilacka snaga najsnaznijih zemljotresa iznosi oko 10 17 - 
18 

10 J. Ova energija vec se moze uporedivati sa energijama velikih 
vulkanskih erupcija, a odgovara stogodisnjem dobijanju elektricne 
energije sa takve elektricne centrale kakva je kujbisevska 
hidroelektrana instalisane snage 2300 MW (Arabadzi, 
Miljnicuk,1983). 
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Geotermalni izvori 

Komponente geotermalnog polja uslovljene su dubinskim 
procesima u Zemlji. Oni obezebeduju stabilan dotok toplote odozdo 
ka povrsini od oko 6.3 x 10' J /(cm' s). To godisnje iznosi svega oko 
1989 J, dok povrsina Zemlje apsorbuje oko 469 kJ. 

Snaga Sunceve toplote priblizno je 300 puta veca, a ukupna 
kolicina toplote generisane unutrasnjim izvorima za jednu godinu 
za oko 100 puta je manja od Sunceve toplote koju Zemlja 
apsorbuje i iznosi svega oko 10 22 J (Arabadzi, Miljnicuk,1983). 

Sunce 

Povrs inskim komponentama termalnog polja Zemlje pre svega 
pripada Suncevo zracenje. Zemlja prima samo neznatan deo Suncevog 
zracenja. Ipak, na Zemlju stize oko 4,2 x 10 24 J/godini. Ova kolicina 
toplote je oko 300 puta veca od toplotne energije koja se moze 
dobiti sagorevanjem svih rezervi uglja na Zemlji. Na 1 cm 2 
zemljine povrsine godisnje u proseku dolazi oko 703 kJ, od cega 234 
kJ apsorbuje atmosfera, a 469 kJ stize na povrsinu litosfere i 
hidrosfere. Povrsina od 1 cm' u minuti dobija 8,2 J toplote (srednja 
vrednost solame konstante - 1365 W/m 2 ). Kolicina ove energije 
dobijena na 0,5 hektara pustinjske povrsine u toku jedne godine 
jednaka je godisnjoj proizvodnji hidrocentrale „Dnjeproges” na 
Dnjepru instalisane snage 1540 MW i sa godisnjom proizvodnjom od 
6 miliona MWh struje (Arabadzi, Miljnicuk,1983). 

Razlike u intenzivnosti izvora energija dovode do cinjenice da 
se tempera tura atmosfere, litosfere i hidrosfere u potpunosti odreduje 
uglavnom Suncevim zracenjem. Zato je temparatura atmosfere 
podvrgnuta dnevnim i sezonskim kolebanjima. Ali, pored ovog 
relativno stabilnog dela Suncevog zracenja koji do Zemlje dospeva u 
vidu elektromagnetnih talasa, zacajnu ulogu ima i promenljivo 
korpuskularno zracenje u vidu Suncevog vetra. 

Ukupna energija koja dolazi sa Sunca u toku 11-godisnjeg 
ciklusa varira za oko 0,1% (slika 1). Pri velikom broju pega, solama 
konstanta je visoka, a pri mimom Suncu, mala. U zavisnosti od toga 
da li broj pega raste ili opada, solarna konstanta moze da se menja u 
toku dana i sedmice (slika 2). Solama konstanta odstupa od 0,2% do 
0,6% u toku nekoliko vekova (Frohlich, Lean, 1998). 
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6: Composite of total solar irradiance cover rig more than two solar cycles, as measured by 
radiometers flying on spacecraft. Data from four instruments have been used to create this composite. 
Details of the procedure employed to merge the data sets are provided by Frdhlich and Lean (1998). 
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Slika 1. Promenljivost ukupne Sunceve energije (solarne konstante) u 
toku dva Sunceva ciklusa. 


7: Dip In total solar 
irradiance measured 
by the VIRGO 
instnanent on the 
SOHO spacecraft 
(orange curve). The 
face of the Sun in 
white light on five 
selected days during 
the dip is also shown. 
Note the sunspots on 
the solar disc 



Slika 2. Slabljenje ukupne Sunceve energije u zavisnosti od polozaja 

Suncevih pega. 
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Varijacija solame konstante od 0,3% (vrednost Sunceve 
energije od oko 4 W/m 2 ) ima za posledicu promenu prosecne 
temperature na Zemlji za 0,4 stepena (Lilensten, Bornarel, 2006). 

Promena energije za 0,1 % u periodu izmedu maksimalne i 
minimalne aktivnosti Sunca, ima za posledicu promenu 
ultraljubicastog zracenja i stvaranje preko 10% vise ozona u 
stratosferi. Apsorbovano ultraljubicasto zracenje zagreva startosferu 
sto ima uticaja i na procese u troposferi gde se stvaraju oblaci. 
Oblacnost moze da varira u proseku za oko 2% (Udelhofen, Cess, 
2001). 

Promene globalnog oblacnog pokrivaca u iznosu od 3% u toku 
11-godisnjeg ciklusa Sunceve aktivnosti odgovaraju promenama 
primljene energije po jedinici povrsine od 0,8 do 1,7 W/m . Inace, 
prema IPCC-u iznosu od 1,5 W/m 2 odgovara udvostrucenje 
koncentracije CCb u atmosferi Zemlje (Hanslmeier, 2003). 

Atmosfera Zemlje sadrzi 730 milijardi tona ugljenika. Svake 
godine oko 120 milijardi tona ciklicno kruzi kroz biljke i 90 milijardi 
tona kroz okeane. Celokupni iznos atmosferskog CO 2 za nekoliko 
godina prode ciklus kruzenja u procesu fotosinteze biljaka. Procenjuje 
se da ljudska aktivnost stvara 7 do 10 milijardi tona CO 2 , sto je manje 
od 5% godisnjeg fluksa. Uzimanje svake jedinica CO 2 iz atmosfere od 
strane biljaka istovremeno je praceno uzimanjem 1000 jedinica vode 
iz zemljista pomocu korena biljaka da bi se isparavanjem sa listova 
vratila u atmosfera (Veizer, 2009). 

Odnosi energy a ukazuju nam da su energetski izvori na 
Zemlji, ukljucujuci i covekovu aktivnost, mnogostrako manji od 
vanzemaljskih. Izuzetno male promene sunceve i kosmicke energije 
imaju znacajnu ulogu u energetskom bilansu Zemljine atmosfere. 
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